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npoZoyog 


H SiaxpiPp auxp sK7iovp9pKS axo spyaaxppio MucpoKupaxcov xou A.II.0 imo xpv 
87iip^8\|/ri xou E7iiKoupou Ka9pypxp k. IIsxpou ZipoupxoTiouAou. H spyaaia auxp a7io- 
xsAsixcu and 8uo aKSAp xo pspoq auAAoypq kou ETrsyspyaaiaq Kai xo spsuvpxiKo pspoq. 
Ixo 7ipd)xo pspog syivs pm 7ipoa7ia9sia auAZoypq Kai opa8o7toipap<; xcov 7tEpiaaoxspcov 
SmAcopaxiKcov Kai psxa7ixuyiaKcbv spyaaubv 7iou syouv sK7iovp9si and xo 1987 scoq xo 
2994 and xpv spsuvpxiKp opaSa Kspaicbv xou A.II.0. Ixo spsuvrixiKO Koppaxi yppaipo- 
7toip9pKS p f|5rj U7tdpyouaa yvcbap yia xpv avd.Auap Kspaicbv astixou ouppaxoq Kai syivs 
pia 7tpoc7ta9sia susKxaapq as Kspaisq pp astixou ouppaxoq Kai ps/xxpq xpq aupTispupo- 
paq auxcbv. IIio ava.AuxiK'd aoittov syoups: 

Djitoq avacpsp9pKs axo Koppaxi auAAoypq Kai STisqspyaaiaq syivs p auyKsvxpcoap 
svog psyd.Aou 7iAp9ouq spyaaubv 7iou syouv SK7iovp9sl and xo 1987 scoq xo 2994 and 
xpv spsuvpxiKp opaSa Kspaicbv xou A.II.0. luyKSKpipsva 7ipoKsixai yia 2 psxauxuyia- 
Ksq SiaxpiPsg Kai 2 1 Sut^copaxiKst; spyaaisg oi 07tois<; 9a 7tapouaiaaxouv. Oi spyaaist; 
auxsq apyuca aapcb9pKav Kai a7io9pKsuxpKav as pAEKxpoviKp popcpp. Ixp auvsysia ava- 
7ixuy9pKs pia pAEKxpoviKp PiP>ao9pKp axpv 07101 a 7tspisyovxai oAsq auxsq oi spyaalsq 
Ka9(oq pia spyaala as popcpp syysipiSioo-oSpyicbv yia xo AsixoupyiKO auaxppa linux 
7iou 7ipaypaxo7ioip9pKS axa nZaiaia xou psxaTixuyiaKou. H pAEKxpoviKp pip/ao9pKp 
slvai Sia9saipp axo SiaSiKxuo axp 8isu9uvap http://antennas.ee.duth.gr/daglibbeta. Is 
auxp p7iopst Kavsiq va TipoaTiEAdasi OAsq auxsq xiq spyaaisq yppaipoTtoicbvxaq pia su- 
yppaxp Sis7iacpp. IIpsTtsi va appsico9sl oxi SKxoq and xiq spyaalsq 7iou 7ispisyovxai axpv 
pASKxpoviKp pip/ao9pKp. syouv 7ispaaxsl as pAEKxpoviKp popcpp aysSov OAsq oi uttoaoi- 
7isq oi OTio isq syouv SK7iovp9sl axp paKpoypovia auxp 7iopsia xpq EpsuvpxiKpq OpaSaq 
Kspaicbv. 

Ixo spsuvpxiKO Koppaxi xpq spyaaiaq auxpq psAsxf| 9 pKav oi Kspaisq pp astixou aup- 
paxog. Apyuca p psAsxp syivs yia pp Xenia Sittoao. Kai o aKonoq pxav p sqaycoyp xcov 
7iio appavxiKcbv 7iapapsxpcov xouq axpv 7ispi7ixcoap psyd.Apq o.Kxivaq. 'Exai Zontov xa ya- 
paKxppiaxiKa 7iou U7toZoyia9pKav yia xa pp Xenia SiTtoZa slvai p apoiflaia avxlaxaap, p 
iSia avxiaxaap Kai p avxiaxaap siaoSou. Ka 9 s pp aetixo axsAsyoq xou SinoZou 7tpoao- 
poicb 9 pKs ps TiAsypa Xemcbv auppaxcov (SiacpopsxiKpq a.Kxivaq) Kaxa xsxoio xpo7to cbaxs 
va ayppaxiqsxai svaq KAiofSoq (AETrxopspsaxaxp 7 ispiypacpp 9 a 8 o 9 sl axp auvsysla xpq 
SiaxpifSpq). r ta xov unoZoyiapo auxcbv xcov 7 iapapsxpcov Zomov ava 7 txuy 9 pKs xo Kaxd.A- 
ApAo AoyiapiK'6. To AoyiapiK'6 aTioxsAsixai and pia ypacpiKp 5iS7iacpp yppaxp (Graphic 
User Interface, GUI), 67100 o yppaxpg siaaysi pia asipa 7iapapsxpcov yia va 07 io/coyi- 
axouv xsAiK'd xa yapaKxppiaxiKa 7 iou S 7 n 9 upsi aupcpcova ps xp yscopsxpia 7 iou ETUAsysi. 
Tia xpv 7ipoaopoicoap xpg Kspaiag yppaipo7ioisixai xo Ilpoypappa Astixou luppaxog yia 
SiacpopsxiKsq a.Kxivsq, xo 071010 sysi ava 7 ixuy 9 si as 7 ipopyoupsvp 8 i 7 i/uopaxiKp spyaaia, 
psxa aTio xig aTiapaixpxsg xpo 7 i 07 ioipasi<; Kai 8 iop 9 cbasi(; 7iou syivav as auxo. To Xo- 
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yiapuco a.va.7iiux0pKO as yAioooa Python Kai 7ips7tsi va xoviaxsl oxi xppoipoTioipBpKa.v 
povo [Up/aoBpKsq avoiyxou KcoSiKa (Open Source). 

Ta 7ipcbxa xsaaspa Kscpa^aia o.tioxsAouv xo pspoq ouAAoypq kou STisqspya.oia.q xpq 
AiaxpiPpi;. 

Sxo npcoxo Kscpd.Aaio 7ispiypacpsxai o xpoTioq KaxaoKsupq xpq On-line pASKxpoviKpq 
PiP?ao0pKp<; Kai p xppap xr l?- 

Ixo Asdxspo Kscpd.Aaio Tiapouaidqovxai Kai ava7ixdooovxai oi 8uiA,copaxiKsq spyaaisq 
oi OTioisq acpopodv xpv ps/xxp Kai 7naxo7iolriar| auyKSKpipsvcov ximcov Kspaicov. Hvsxai 
pia advxopp 7ispiypacpp Ka0s xottou Kspaiaq Kai Tiapouaidqovxai xa %apaKxppiaxncd xpq, 
xa TCAsovsKxppaia Kai psiovsKxppaxa, Ka.dcoq Kai xa aupiispaapaxa 7ion TipoKimxoov 
psxa XT|V pSASXp XT]q. 

2xo Tplxo Kscpd.Aaio ava.Auovxai oi SiTiAiopaxiK'dq spyaaisq 7100 syouv va Kavouv ps 
Ps/aicoasiq Kai s7iSKxaasiq xs%vikcov avd.Aoapq Kspaicov. E8co 7ispis%ovxai xpo7i07ioipasiq 
7ipoypappaxcov Kai U7iopooxivcov. 

2xo Tsxapxo KscpaZaio ava.Auovxai Kai Tiapouaidqovxai 01 psxa.Tixuxia.Ksq Siaxpiflsq 
7iou SK7iovp0pKav and xpv E p suvp xucp opaSa Kspaicov. 

Ta xsAsuxaia xpla Kscpd.Aaia a.TioxsAouv xo spsuvpxiKO pspoq xpq SiaxpiPpq. 

2xo IIsp7ixo Kscpd.Aaio ava7ixdaasxai xo BscoppxiKo Koppaxi 7iou sysi va Kavsi ps xpq 
Kspaisq pp ASTixou auppaxoq. Alvsxai ava/amK'd 0 xpoTioq 7iou 7ipoaopoicovsxai Ka0s pp 
^S7ixo auppa Kai ava.Ausxai xo povxsAo 7iou %ppaipo7ioisixai. 

2xo 'Ekxo Kscpa.Aaio Tiapouaidqsxai xo Aoyiapo tiou ava7ixdx0pKE. Ava.Auovxai oAsq 
01 Asixoupyisq xou Kai Sivovxai svSsucxiKsq oSpyisq yia xpv yppap xou. E7iiapq 7iapou- 
aidqovxai Kai 01 [UflAioBpKsq 7iou ypp a ipoTio ip Bp Ka v yia xpv avd.Tixuqp xou. 

2xo 'EpSopo Kscpa.Aaio ylvovxai 01 auyKplasiq xcov a.TioxsAsapdxcov paq ps avxiaxoiya 
xpg PiP/uoypa.cpia.q Kai d.AAiov 7ipoypappaxcov yia xp S7ia.Ap0suap xou povxsAou paq. 

2xo OySoo Kscpa^alo 7 iapouaia^ovxai xs?ukco<; ola xa a 7 ioxs^sapaxa xcov 7 ipoaopoico- 
ascov yia xpv apoiPala , xpv 181 a Kai xpv avxlaxaap siaoSou yia sva TiApBoq Siacpopsxi- 
kcov 7iapapsxpcov. Tlvovxai S7iiapq auyKpiasiq ps alia 7ipoypappaxa Ka0d>q Kai ps xiq 
avxlaxoixsg xipsg yia Xsnra auppaxa. 

0a p0s^a axo appslo auxo va soxapiaxpaco 0sppa xov E7iiP^S7iovxa E7ikoupo Ka- 
0pypxp k. risxpo Zipoupxo7iou}co, yia xpv i8sa xou 0spaxo<; xpg psxaTixuxvaKpi; SiaxpiPpg 
pou, xp auvsxp Ka0o8pypap Kai xo svSiacpspov 7100 S7is8si^s Ka0’ o^p xp SiapKsia sk- 
7iovpap<; xpg spyaaiag. Tstax; 0cAco va suxapiaxpaco xpv U7io\|/pcpia SiSaKxopa Ka. N. 
r lavvoTiouAou yia xo SiapKsq svSiacpspov xpq psypi xo Tispaq a.uxpq xpq spyaaiaq. 
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KeyaXaio 1 : KorraoKEvfj tt |<; On-line Open Source PiP>ao0fjKr|<;. 


H On-line pA,SKxpovucp [UpAioOpKp, r| 07toia sivai SiaOsaipp axo SiaSfcxno air) 8isn- 
Onvap http://antennas.ee.duth.gr/daglibbeta, 7tspisysi 2 psxaTixnymKSi; Siaxpiflsq Kai 21 
SucAxopaxiKsq spyaaisg, oi orcoisq sKTiovpOpKav and xo 1987 scex; xo 2004 and xpv Epsn- 
vpxiKp OpaSa Kspaubv xon A.II.0. Ejiiarp; 7tspisysxai pm spyaala as popcpp syysipiSion- 
oSpyicbv yia xo ksixonpyuco abaxppa linux 7ton Tipay paxoiio ip0p ke axa Ti/miam xon psxa- 
TtxuyiaKob. Xxp fhp/noOpKp anxf| p7iopsi Kavsiq va 7 ipoa 7 isA,aasi oksq anxsq xiq spyaalsq 
yppaipoTtounvxaq pm snyppaxp 8iS7tacpp. Ta anvokuca axaSia yia xp 8 ppionpyia xpq 
slvai xa aKokonOa: 


1.1 : Lupoiap 8i^/.oipaTiKoiv spyaaicov Kai psTajm)yi«Kdiv SiaTpipcov. 

Oi SmkcopaxiKsq spyaalsq Kai oi psxaTtxuyiaKEq Siaxpiflsq oi oirolsq 7ispisyovxai axpv 
pksKxpoviKp PiP^ioOpKp aapobOpKav ps xp PopOsia xon ppyavppaxog adpcoapg xon Ep- 
yaaxpplon Mucpoicupaxcov xon A.II.0. Kai 7tspaaxpKav as pksKxpoviKp popcpp. KaOs 
as/dSa xpq SuiAxDpaxucpq a7io0pKsbxpKE as popcpp sucovaq roiton Bitmap. To 7ipoypap- 
pa 7ion xppaipoTioipOpKS pxav xo Desktop Binder v2Lite 7ion 7ispiE%sxai axo CD Aoyi- 
apiKon xon aapcoxp 7ion xppaipo7ioipaaps. H SiaSiKaaia xp<; aapcoapg 7tspikapPdvsi xa 
aKOAonOa Pppaxa: 

1 . And xo psvon EKKivpapq STUAsyonps xo 7ipoypappa Desktop Binder v2Lite (Start 
— > Programmes — > Desktop Binder v2Lite. 

2. Ixp anvsysia STUAsyonps and xo psvon xp Asxoopyia Tools — > Scan settings Kai 
pnOpiqonps oi s ik 6 vsq 7ion aapdbvovxai va ajioOpKsnovxai as popcpp Bitmap. 

3. 'E7tstxa 7iaxaps xo Konp7ii Scan, otcoxe avoiysi sva 7iapa0npo ps pnOpiasig Kai 
STUAsyonps: 

• Avaknap adpcoapg: 215dpi. 
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1.3 


KaxaaKsnp trig On-line Open Source Pip/ao0pKpg. 


• Ba0og ypcopaxog: Grayscale (8-bit). 

• Tpo7iog aapcoapg: ADF (yia va 7ipaypaxo7ioisixai anxopaxp xpocpoSoaia yap- 
xiob). 

• Tpo7iog xpocpoSoaiag yapxiou: 0° (180° back). 

• Ilpoaavaxokiapog askiSag: Portrait. 

• Av Gskonps K&7ioisg anmXaov pnGpiasig svspyoTioiobps xpv GTUAoyp Adittio- 
nal Settings Kai axp auvsysia Siaksyoops Erase background, av 0skoups r| 
aapcoap va sivai 8i7tkpg oi|/pq Kai va pp cpaivsxai xo 7iiaco pspog xpg askiSag. 

4. Eiaayonps xov kcoSiko Kai 7taxaps xo Konpiri Scan. 

5. Mokig oAOKAppcoGsi p aapcoap 7iaxaps xo Konp7ii Export Scan Kai S7nksyonps xov 
(pd.KCAo axov 07ioio 9a s^ayoops xa apysia. 

1.2 : E7r£^£pyao(a tov sikovov coots va £p0oov c£ Kaxakkpkp popcpp 7tpiv xpv 

aaayojyrj xodc axpv On-line p/.sicxpoviKp pipAioGpicp. 

H s7is£,spyaaia xcov sikovcov 7tpaypaxo7toip0pKs ps xp PopGsia xon 7tpoypappaxog 
FastStone PhotoResizer xo 071010 Siavspsxai sksbGspa axo SiaSuccoo axp 8isu9nvap 
http://www.faststone.org. Ta Pppaxa xa 07101 a aKokou0p0pKav sivai: 

1. E7iiA,sy0pKS p KapxsAa Batch Rename Kai psxovopaaaps xa apysia. 

2. Exp auvsysia axpv Kapxska Batch Convert svspyoTtoipaaps xpv STUAoyp Options 
Kai Sia/xgaps apyuca xpv Kapxs/ca Resize yia va a/Adgoups xo psys0og xcov siko- 
vcov 7ion 0GAOD ps. H apfcpuvap auxcbv syivs Kaxa 40% ps xp ps0o8o 7too 7ipoxsivsi 
xo 7ipoypappa. 

3. 'Etisixo. STUAsgaps xa apysia va sivai tojiou gif 16 ypcopaxcov Kai 7tisaaps xo Konp7ii 
Start. 

4. Msxa xpv okoKkppcoap auxou xon axaSiou aKokouGpas p 7ipoa0pKp xon nSaxo- 
ypacpppaxog xcov askiScov yppaipo7toicbvxag xpv Kapxs/ca Watermark. 

1.3 : Appioupyia xpg On-line pk£KxpoviKrjg pipkioBpKpg. 

H KaxaaKsnp xpg pksKxpoviKpg fUfl/aoGpKpg 7tpaypaxo7ioip0pKs ps xp PopGsia xon 
7ipoypappaxog Microsoft Frontpage 2000. Y7tapysi pia apyiKp as/nSa, Eyppa 1.1, axpv 
07ioia avaypacpovxai oi xixaoi xcov SmkcopaxtKcov spyaatcov Kai xcov psxa7txuyiaKcbv Sia- 
xpiPcov Kaxa xov xpo7io 7ion syouv Kaxpyopio7ioip0si axpv SiaxpiPp Ka0cog Kai spyaauov- 
syysipiSicov yia 07ioia8p7ioxs alia 7ipoypappaxa. Tia Ka0s spyaaia U7tapyonv auvSsapoi 
(links) oi 0710101 Sivonv xp Snvaxoxpxa axov yppaxp sixs va oSpypGsi as pia auvxopp na- 
pikp\|/p (10-15 ypapppcov) xpg sixs axo 7kppsg Ksipsvo, O7icog cpaivsxai and xo Eyppa 1 .2. 
Oi 8i7ikcopaxiKsg sivai opyavcopsvsg as 8sv8posi8p popcpp. Y7iapysi p askiSa xcov 7tspis- 
yopsvcov, p 07ioia sysi svspya links 7ipog Ka0s Kscpakaio-7iapdypacpo. E7iiapg, 07tdpyoov 
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Appioupyia xpq On-line r|ASKxpoviKf|q PipA,io0r|Kr|q. 


1.3 


HTML as/nSsq axiq 07tois<; PpiaKovxai pucpoypacpisc; (Thumbnails) oacov xcov imoAomcov 
asMScov xr|q SmAxopaxucriq, OTicoq cpaivsxai axo I yip pa 1.3. 

I s Ka0s as?d8a xcov spyaauov 07idpxsi xo o8axoypacpr|pa xon spyaaxriplon. Mm 
xsxoia aeAaSa cpalvexai axo I/pppa 1.4. Is 7iepl7ixcoar| 7ion Kowioiog S7ii0upsi avxlypacpo 
xr|q epyaaiaq ycopiq n8axoypacpr|pa imapysi anvSeapoq 7ion o8r|ysi as pia as/n8a axr|v 
OTtola piiopsi va axsiAei e-mail axov imsuBovo 7ipoicsipsvou va xon %opr|yr|0si anxo. 0a 
7ips7isi va xoviaoops oxi yia Aoyouq sKxb7icoar|<; xa ypcopaxa axa 7iapaKaxco ayppaxa 
s^onv xpo7io7ioiri0si. 



Ixppa 1.1: EiaaycoyiKri as/nSa xr|q r|ASKxpo\TKf|q piP/ao0r)KTiq ps auvSsapouq Tipoq 8ia- 
cpopsg Kaxriyopisg spyaauov non onap^oov axp PipAio0f|icr|. 
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Ixppa 1.2 : Mspoq xr|q siaaycoyiKf|q asAaSaq xpq T]A,SKxpoviKf|c; Pip/ao0pKpq ps aovSs- 
apong Tipoq xiq spyaaisq Kai xiq nspiAr|i|/siq xouq. 
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KaiaaKsuri xpq On-line Open Source f]iP/ao0t']Kriq 
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Exnpa 1.3 


SsM5a xpq r|A,£KxpoviKf|q piP/noOpKTiq non Ttspicyei piKpoypacpieq os/nScov 
Kcutoiaq cpyaalaq kou xouq avaiaxoiyouq auvScapouq Tipoq auxsq. 


" Antenna Arrays with a Reshaped Radiation Pattern " 


Master Thesis #02 
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5 : Sixnotgia ps 2 SutcAa tcai icupia; ftOpa; 

° tteM-irii ; Zmimia w ? ^ bb; 

lav §va Sewepo (Wkux pEtetiK. JKprypaipeTm pia avoroi x*a pe p6vo 6uo SfaioXa. 
6«oq crorri xoo cpaivrrai <rro 2.3,1 . Ojulk; vai Eporftoupevox^ expope pin oraOepT) Ypappt| 
pewupop^ p£ xWMK'TPWTWii avrictao»i 2$ icai xopdyovra toxuthto? vC H rpappi’i 
TpocpoSotehcn ax 6 pla ptyaSurtj idon eio6oou V^, rm tv a pryaSuco pevpa eiaooou i IKP . 
riavo) arn ypapp^, ob *cat&XAr|X&; Oteev^ Toxoftetovvtm ta 56o SuioXa rau n xpappii 
KartiXrpei ae avotjctoicwcSuiipa To *peno SfaroXo efvai evepyG, evtf> to Sewtepo eivai 
avoixroKUKXujpfcvo. To evepyo 6woXo xw^-ni xpappf| oe 6rio Tptipaxa pe r)Xertpt*ai pijicti 
avriotoixa 0£, Kai p4 .. 


4 >4 1 

Jr 



Sxppa 1.4 : Xe/a8a xr|q r|A,sKxpoviKf|c; flifS/noBriKTiq ps xo nSaxoypacpppa xon epyaaxp- 
plon. 
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K£(pa^aio 2 : Me^etti Kai 7110x0710(11011 jiovt£^cdv K£paubv. 


2.1 : Eioaycoyrj. 

Ixo Kscpa>alo auxo avaAuovxai kou 7iapooaiaip)vxai 01 8i7t>copaxiKs<; spyaalst; 7tou 
SK7iovp0pKav and xpv EpsuvpxiKp opaSa Kspauuv xou A.n.0. Oi SuiAxopaxucsq auxsq 
7ipaypaxsuovxai Bspaxa 7iou aycx (qovxai ps xp psAsxp Kai 7uaxo7iolpap auyKSKpipsvaiv 
xiJ7icov Kspauov. Hvsxai pm auvxopp jispiypacpp Ka0s xujiou Kspaiaq Kai Tiapooaidqovxai 
xa yapaKxppiaxiKa xpq, xa 7t>sovsKxppaxa Kai psiovsKxppaxa, KaBcoq Kai xa aup7ispa- 
apaxa 7101 ) 7tpoK07ixouv psxa xpv psAsxp xpq. 

2.2 : M£>,£tt| Kai KaxaaKsofj IkAxiwpsvpc aysdiuapc paKp07r£pio8iKd>v K£- 

pauov >,£71X00 ooppaxoq. 

Oi paKpo7ispio8iKsq Kspaisq Jiapouaidqouv a%s8ov apsxaP>pxp avxlaxaap siaoSou 
Kai anoAafif} psaa as sva apKsxa psyd.AO supoq au%voxpxcov. Ta yapaKxppiaxiKa auxa 
TipoKa/a-aav xo svSiacpspov noXXmv spsuvpxcbv axo 7iaps>0ov. Mia scpappoyp paKpo- 
7tspio8iKp<; Kspaiag pxav p MSJ, p 07101 a a7ioxs>odvxav and xpo7t07ioippsvs<; Slim-Jim, 
oncog (paivsxai axo lyppa 2.1. H ETUAoyp va psAsxp 0s 1 p auyKSKpipsvp Kspala ocpsl- 
Asxai axiq aqioappskoxsq iSioxpxsc; 7100 jtapouaidCsi: a%s8ov copiKp avxlaxaap siaodoo 
Kai auqppcvp aTto/mPp, [6]. 

H xppcnpo 7 iolpap xp<; MSJ as paKpo 7 ispio 8 iKp 8 iaxa£,p sl^s ax; auvs 7 isia xpv spcpa- 
viap xcov yapaKxppiaxiKTov xpq as sva supoq auyvoxpxcov. To 7 ipoP>ppa auxo AuBpKS 
7 tpoasyyiaxiKa, Bscopcovxaq 6 x 1 xo adppa s%si xpv 18ia aKxlva yia oXa xa axoiysla xpq 
Kspalat;. To ysyovog auxo opax; sp^oxav as avxupaap ps xp Paamp U 7 io 0 sap a^sSlaapt; 
paKpo7ispio8iKcbv Kspaidbv 7iou a7iaixsl xpv KaxaaKsup xcov axoiyckov xpq Kspalaq and 
auppaxa SiacpopsxiKcbv aKxlvcov. H Ps/akoap axp a%s81aap xpq MSJ 7 ipaypaxo 7 ioip 0 p- 
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2.2 


MsAixp Kai 7uaxo7ioipap povxiAcov Kspaubv. 



£%ppa 2.1 : Ixoixsia xr|c; xpo7t07ioippsvp<; Kspaiag Slim-Jim (MSJ) axp ao%voxpxa ?csi- 
xoupyiag f=101.8MHz. 


kb ps xr|v 7tspiypacpp xpq and axoiycia diacpopsxuccbv aKxivcov, [7]. Auxo s7nxsu%0pKs 
xpo7i07ioicbvxa<; xo Ilpoypappa As7txou Suppaxog xou Richmond xo 071010 aiioxs^si Kai 
xp P&ap xoo npoypappaxog Koivpg AKxivag (KA). H xpo7i07ioipap 7ipaypaxo7ioip0pKS 
imoAoyiqovxaq Ka0s cpopa xouq diaycbviooq u7i07uvaKsq xou 7tivaKa avxiaxaascov. 

Akoaou0i]o 8 sAsyjcoq xpq opOoxpxaq xou BsAxieopsvou IJpoypdppaxoq (BII) ps xp 
Pop0sia xcov a7ioxs^8apaxcov 7tou auxo s£pyays. Qq 8sdopsva auyKpiapg xpTpcjxpiOTxoifi- 
QpKav auxa 7iou avaypacpovxai as pia spyaaia avacpopag xou Ma s7iavco as paKpo7ts- 
pio8iKs<; Kspaisg, [8]. 

H a.TioK/aap 7iou 7iapaxppp0pKs psxaqu xcov a7ioxsAsapdxeov s7tspsvs va ucpiaxaxai 
7iapa xov SKxsxapsvo s^sy^o 7iou scpappoaxpKs. Tea va s^aKpiPco0si p op0oxpxa xou 
7tpoypappaxo<; ?coi7i6v, xppcipo7ioip0pKs Kai sva xpixo 7ipoypappa auyKpiapg, xo 071010 
auvxa%0pKS axo xpppa H-M xou IIavs7uaxppiou McGill. H aup7rccoap xcov otioxsas- 
apaxcov xcov duo 7ipoypappaxcov cncoxsAsas xpv xsaikt) s7nPsPaicoap oxi p ps9odoq 7iou 
ava7ixux0pK8 7iapa7iavco sivai acoaxp. 

H psAsxp xcov 7UvaKcov Kai 8iaypappaxcov 7iou acpopouaav xpv paKpo7tspio8iKp ks- 
paia MSJ, epavspeoas xpv s^aeppa U7ispoxp xpq a.TioAaPpq MSJ svavxi xpq avxiaxoixpq 
dmoAxKpq Kai xp aysxiKp axa©sp6xpxa xpq avxiaxaapq siaodou MSJ yupco and 7ipaypa- 
xiKsg xipsg, [7]. 
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E7tsKxaap tod Ilpoypdppaxog As7txod Edppaxog kou scpappoyp xoo as paKpo7ispio8iKsg 
Kspaisg. 2.3 


H ai3p7ixcoar| xcov xapaKxppiaxiKcov yia xig psGoSoog KA kou BII aiioSoGpKS axov 
piKpo api0po axoi%sicov (N=3) xpg Kspaiag MSJ, SpAaSp ooaiaaxiKa xo a%sxiKa pucpo 
BW, Tipdypa xo 071010 si%s cog aovs7tsia xr|v avs7iaia0pxp pExafloAp xcov aKxivcov as oya- 
ar| ps xr)v koivi) xipp xoog. Auaxicycoq p ycoppxiKoxpxa xoo pASKxpoviKod imoAoyiaxp 
8sv S7isxps7is 7tspiypacpsg psyaAoxspcov Kspaicov xpv 7iapa7ispa xpo7t07ioipap xoo 

Ilpoypdppaxog As7txod Edppaxog. H xpo7i07ioipap aoxp S7ips7is va acpopa xig yscopsxpi- 
Ksg aoppsxpisg xpg Kspaiag oi 07toisg oSpyodaav axpv s^axiaxo7ioipap xoo 7iAp9oog xcov 
aiiapaixpxcov axoiyskov xoo 7tivaKa avxiaxaascov, [7], asA.4 1 -46. TsAog, xa anoraXa- 
apaxa xpg fis/aicopsvpg MSJ 8sv avxiaxoi%odaav as aoxa xoo povxsAou ps xa PsAriaxa 
%apaKxppiaxucd. Tia va yivoxav Kaxi xsxoio 0a snpene va siys 7ipaypaxo7ioip0si TiApppq 
©scoppxiKp psAsxp Kaxa xpo7io avd.Aoyo ps aoxov xpg paKpo7ispioSiKpg Kspaiag Sltxo- 
acov. Qaxoao xa a.TcoxsAsapaxa yia xo povxsAO aoxo sivai apKsxa iKavo7toipxiKa Kai 
Ttpoasyyiqoov xa %apuKxppiaxiKd piag paKpo7ispio8iKpg Kspaiag. 

2.3 : ETrsKTaai] too npoypappaTog Astttoo Loppaxog Kai £<pappoyfj too as 
paKpo7i£pio8iK£g K£pai£g. 

Oi paKpo7ispio8iKsg Kspaisg, 07icog avacpsp0pKs 7iapa7iavco, 7tapooaia^oov psya^o 
svSiacpspov Aoyco xpg apsxa|3A,pxpg avxiaxaarig siaoSoo Kai a7ioA,aPpg psaa as sva ap- 
Ksxa psya.Ao sdpog ao%voxpxcov. AiaKpivovxai 8do sIStj xsxoicov Kspaicov avd.Aoya ps 
xo koivo p oy\ xpg aKxivag xoo aoppaxog KaxaaKsopg. Mia d/Ap SidKpiap acpopa xig 
ps068oog ps^sxpg xcov paKpo7tspioSiKcov Kspaicov Kai aoviaxaxai axov xpo7io ©scbppapg 
xoo aoaxppaxog xpocpoSoaiag xcov 8i7io?uov. Oi psGoSoi aoxoi sivai: (a) p K^aaaiKp 
psGoSog avxipsxotmiapg xoo aoaxppaxog xpocpoSoaiag cog KOK^copa noXXmv siaoScov Kai 
(P) p svacopaxcoap xoo aoaxppaxog xpocpoSoaiag axpv aKxivoPo^odaa KaxaaKsop. Oi 
xs%viKsg 7100 scpappo^ovxav cog xcopa paip ps xo BsMucopsvo Ilpoypappa As7ixod Idppa- 
xog (BII), 7100 avaAoGpKs 7iapa7iavco, Kd/amxav oAsg xig 7ispmxcoasig 7100 avacpsp0pKav 
7i^pv xpg tiasov psa/aaxiKpg 7100 aoviaxaxai axp Gscoppap paKpo7tspioSiKcbv Kspaicov 
SiacpopsxiKpg aKxivag ps svacopaxcopsvo adaxppa xpocpoSoaiag. Tia xpv avxipsxd)7nap 
xpg 7ispi7ixcoapg aoxpg xpo7iO7ioip0pKs xo Ilpoypappa As7ixod Edppaxog Koivpg AKxi- 
vag, xo 071010 Paai^sxai axp psGoSo xcov pcmcov, Kai 7iapa%0pKs xo Ilpoypappa As7txod 
Idppaxog yia AiacpopsxiKsg AKxivsg (IIAA), [9]. 

To Ilpoypappa As7ixod Edppaxog yia AiacpopsxiKsg AKxivsg (IIAA) pxav pia ana- 
Kxaap xoo Ilpoypdppaxog As7ixod Idppaxog (I1AI) yia Kspaisg astixcov aoppaxcov ps 
SiacpopsxiKsg aKxivsg. H Gscoppap aoppaxwv SiacpopsxiKpg aKxivag oSpypas axov 0710 - 
Aoyiapo. ps xp psGoSo xcov poTicov, as pp aoppsxpiKo 7iivaKa avxiaxaascov [z] . 

E7isKxsivovxag xp aov0pKp ASTixoxpxag xoo aoppaxog syivs 0 layopiapog 6 x 1 S7isi8p 
p aKxiva 07ioiooSp7ioxs aoppaxog pxav piKpoxspp p lap xpg psya/aixsppg xcov aKxivcov, p 
07101 a ps xp asipa xpg pxav 710 A .0 piKpoxspp xoo ppKoog Kdpaxog, p popcpp xcov s^sd0s- 
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2.3 


MsAixp Kai 7naxo7ioipap povxiAcov Kspaicov. 


pcov aKpcov p7iopooas va ayvopOsi. Tia xov 1810 aKpi[3co<; ^oyo p popcpp xcov aovSsascov 
aoppaxcov iSiaq p Siacpopsxucpq aKxivaq p7iopooas STiiapq va ayvopOsi 816x1 r| Siacpopa 
xcov aKxivcov axo appsio aov8sapq 0a pxav pucpoxspp xr|q psyaAoxsppq aKxivaq. 

0 pp aoppsxpucoq TUva.Kaq avxiaxaascov [z] tcod imoAoyiqsxai ps xp psOoSo xcov po- 
7icov, ocpsiAsxai as aovSsasiq SiaSoyiKtov aoppaxcov SiacpopsxiKcov aKxivcov. Av ayvop- 
aoops aoxp xp SiacpopsxiKoxpxa xcov aKxivcov, xoxs 8sv 7tspiypacpoops acoaxa xpv Kspaia 
Tiou psAsxaps. To TcpoflAppa avxipsxamiaxpKs ps pia TtoiKi/aa xs%vikcov 7100 6/xq acpo- 
pooaav xpo7ioo<; aoppsxpiK07ioipap<; xoo 7iivaKa [z] ps Kaxa?Ap?co 07to?coyiap6 apoifiai- 
cov avxiaxaascov: 

1. YTioAoyiapoq xoo 7iivaKa [z] pia cpopa ps xp psyaAoxspp a max aKxiva Kai pia cpopa 
ps xp pucpoxspp a min . TsRkoc o TiivaKaq [z] 7iposK07ixs and xov psao opo xcov 800 
otcotuvc/.kcov 7100 7iapayovxav avxiaxoi%coq. 

cp + a i 

2. YTioAoyiapoq ps Oscoppap xoo psaoo opoo xcov aKxivcov: = — -, otioo 

a, p aKxiva svoq aoppaxoq i Kai a, p aKxiva xoo SiaSoyiKoo xoo j. 

•2 r. ' , , r Z ij(«i) + z ij ( cp ) , 

3. ©scoppap xpg psapg xippq xcov avxiaxaascov: z^ = — , 07100 z^) 

sivai p apoi( 3 aia avxiaxaap 800 SiaSoyiKiov aoppaxcov i Kai j, imoAoyiapsvp ps 
aKxiva a, (Kai yia xa 800 aoppaxa) Kai z,j(a } ) 0 apoi[ 3 aia avxiaxaap xcov aoppaxcov 
i Kai j ps aKxiva aj . 

H S7ia?cp0soap xpg opOoxpxag xoo IIAA 7ipaypaxo7ioip0pKs ps xpv scpappoyp xoo 
axig paKpo7tspio8iKsq Kspaisq Slim-Jim. And xp aoyKpiap xcov aTioxs^sapaxcov aoxoo 
Kai xoo BII 7tposKO\|/s xo aop7ispaapa 6x1 xa 800 7ipoypappaxa 7iApaia^oov 710A.0 axov 
xpo 7 io 7100 DTioAoyiqoov xov 7 iivaKa avxiaxaascov, oX/xi. Tiapouaiaqouv Siacpopa axpv xs- 
%viKp 7100 xppcnpoTioisixai yia xov imoAoyiapo xpq apoiPaiaq avxiaxaap^ 800 SiaSoyiKtov 
aoppaxcov SiacpopsxiKpq aKxivaq. 

Msxa xpv S7iaAp0soap xpq acoaxpq Asixoupyiaq xoo nAA aKOAOoOpas p scpappoyp 
xoo as paKpOTispioSiKsq Kspaisq 67100 ooaicoSsq %apaKxppiaxuc6 xpq KaxaaKsopq xooq 
pxav p Siacpopsxucp aKxiva xcov Sitioacov, xa 07101a aopsxsyoov axpv 7ipaypaxo7ioipap 
xsxoicov Kspaicov. H Kspaia 7100 psAsxp0pKS cpaivsxai axo lyppa 2 . 2 . 

Sop7ispaapaxiKa, 7tapaxppp0pKav xa s^pg: 

1 . O aovSoaapog xpg xs^vucpt; Isbell, [ 10 ], ps xp psOoSo po 7 icov 7100 sScoas xo ( 3 s?c- 
xicopsvo 7 ipoypappa a%s 8 iaapq paKpo 7 ispio 8 iKcov Kspaicov, [ 7 ], KaxsApqs as 7 iapa- 
TiApaia a.TioxsAsapaxa ps xo nAA yia xpv avxiaxaap siaoSoo Kai xpv KaxsoOovxi- 
Koxpxa. 

2. H ps^sxp paKpo7ispio8iKcov Kspaicov Koivpg aKxivag ps xo 7ipoypappa KA, [6] Kai 
ps xo nAA yia Koivp aKxiva sScoas xaoxoaipa a.TioxsAsapaxa yia xpv KaxsoOovxi- 
Koxpxa. 

3. H ps^sxp xpg paKpo 7 ispio 8 iKp<; Kspaiag ps xp ps 0 o 8 o Ma, [ 8 ], sScoas xipsg avxi- 
axaapg siaoSoo 7100 Tiapayovxai ps xo nAA yia Koivp aKxiva. 

01 7iapa7iavco STUxitysiq SoKipsq aTioxsAsaav syyopap KaApq Asixoopyiaq xoo nAA. 


2-4 




MsAixp Kai KaxaaKsop Tcpoximoo a.TioAaPp. 


2.4 


£>Yl/ • (5o°,looo)MUz 
oir 0-10 cua_ 
t.- o. SC 

er' = o. 08* 



Fyppa 2.2 : MaKpoTispioSiKp Kspaia 8 8 iti6/uov. 


'Exai ps/csxp9pKs xo TtpoP^ppa xpg avcbpa/cpg oop7ispupopag xcov paKpo7tspio8iKcbv ks- 
paitov yia sqi SiacpopsxiKa povxsAa cog Tipoq xr|v Kaxso9ovxiKoxpxa, xov Xoyo B/F kou 
xr|v avxlaxaop sioo8oo. 

To ysviKo oop7ispaopa ttod 7iposKoi|/s otto xr| psAsxp aoxp sivai: paKpo7tspio8iKsg 
Kspalsg Koivpg aKxlvaq Slvoov KaAoxspp aop7ispupopa ano &7toi|/p Aoyoo B/F. 


2.4 : Kai KaxaoKgDri 7 rpOTimoi) OOTO^aprj. 

H psxppap xoo KspSoog Siacpopcov povxsAcov Kspaubv Kaxsaxpos avayKoda xp psAsxp 
Kai KaxaaKsop svog Tipoximoo aTroAa.Ppq 7100 9 a ikovotioioocjs xov GK0710 0.0x6, [ 11 ]. 

Oi Kspalsg 7100 xppaipo 7 ioip 9 pKav coq 7 tpoxo 7 ta a 7 io/axPpg S 7 ips 7 ts va syoov xa aKo- 
aoo9o yapaKxppiaxiKa: 

i. H aito/capp xriq Kspalaq va sivai 87iaKpipcbq acoaxf|. 

ii. H a.TioAaPp xr|q Kspalaq va sivai apKsxa axa9spf| yia pucpsg pExafloAsq xcov 81 a- 
axaascov xr|q Kspalaq. 

iii. H 7 to/uoap xpg Kspalaq va yapaKxppl^sxai ysviKa coq ypappiKp ps psya/co Pa9po 
Ka9apoxpxag. 

Ka 9 s Kspaia 7100 EK 7 iAppcovs aoxa xa Kpixppia p 7 iopooas va xppaipo 7 ioip 9 sl coq Kspaia 
7 ipoxo 7 ioo a. 7 ioAaPr|q. Dpcoq 56 o sivai 01 ysviKa a 7 io 5 sKxsg Kspalsq yia xov 0K0710 aoxo, 
p Kspaia Sitioaoo Kai r| 7 Xopaposi 8 pg yoavp. H CTUAoyp aoxp sqpyslxai xoao otto xp 
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2.4 


MsAixp Kai 7uaxo7toipap povxskcov Kspauov. 


Suvaxoxpxa s7taKpiPonq KaxaoKsnpq oao Kai arco xp Suvaxoxpxa TiAppouq GscoppxiKod 
Trpo-UTioAoyiopou xp^ a.TioAO.Ppq. H Kspaia laoaKSAonq suBuypappou Sitioaou astixou 
adppaxog sx£i, D7io auppsxpiKp Sisyspap, sva KspSog 7ispi7ioi) 2.15dB, av xo ppKog xpg 
sivai iao ps xo pf|Koq Kupaxoq Asixoupyiaq a/ 2. (H PaBpovoppap yivsxai ps xp puBpiap 
xon ppKonq xon Sitioaou ps%pi va etisaBei auvxoviapoq.) 

To 8i7ioko Kai p 7xnpaposi8p<; xodvp sivai ypappuca 7tokcopsvs<;. H Kspaia and povp 
xpg 8xsv psycho Pa0po KaBapoxpxag axpv 7t6kcoap, koyco opcog xon supsco<; Siaypappaxog 
aKxivoPo/aag p7iopsi va S7ippsa^sxai raxpa 7toAu and xo 7tspiPakkov Kai siSiKoxspa and 
xp ypappp psxacpopag 7100 xppctpo7toisixai yu* va xpv xpocpoSoxsi. Tia xov koyo auxo si- 
vai SuaKoko va pTioiiv opia axpv avaKpipsia xpq Tro/xoapq xpq. Oi Kspaisq TiupaposiSouq 
yodvpq s%ouv KaxsuBuvxiKa Siaypappaxa 7100 STippsaqovxai /ayoxspo and xo 7tspiPakkov 
oxav yppoipoTroioovxai yia psxppasiq KspSooq, coaxoao Tiapouoidqouv Ka7ioia saasitixi- 
Koxpxa axpv TioAioap Ttspi xov dqovd xouq. Tia xpv o.Tiocpuyp xcov 7iapa7iavco aveopa/ntov 
oysSidqovxai 01 Ka.xsuBuvxiKsq Kspaisq, OTicoq 01 axoi%siOKspaisq Sitioacov ps S7U7ts8o p 
ycoviaKo avaKkaaxppa, p paKpo7ispioSiKp Kspaia 7100 poBpi^sxai yia va xppcnpo7ioip0si 
aav Kspaia 7ipoxd7too a7iokaPp<;. 

H Kspaia 7ipoxd7ton KspSoog 7100 psksxpaaps s^st 7ipoxa0si and xo E0 viko Tpacpsio 
npoxmcov (National Bureau of Standards). A7ioxsksixai and 860 as cpaap 8i7toka xo7io0s- 
xppsva as a7ioaxaap piaon ppKonq Kupaxoq (X/2) navm and sva xsxpaycoviKo aycoyipo 
S7ii7is8o, TiAsupdq svoq ppKonq Kupaxoq (X). H Kspaia anxp cpaivsxai axo lyppa 2.3. 
ATioxsAsixai and 800 SiTtoAa X/2 7ion sivai axspscopsva S7iavco as 860 Tiapa.AApAa xpp- 
paxa ypapppg, ppKoog X/4 xa oiioia sivai Ppa^oKUKkcopEva. Apa 7iapouaid^onv aiisipp 
avxiaxaap axa appsia xpocpoSoaiaq xcov 860 Sitioacov. 'Exai p Ttapd.AApAp ypappp xpo- 
cpoSoaiag cpopxcovsi povo xa 8i7ioka. H i8ia ypappp anvSssxai axo Ksvxpo psaco psxa- 
ayppaxiaxp Ttpoaappoypq, 7ion aTioxsAsixai and opoaqoviKp ypappp aspoq a/ 4, Tipoq xp 
xpocpoSoaia xon anaxppaxoq. Etiitiasov yia xp adqsoqp pp laoaxaBpiapsvpq ypappp q 
as iaoaxa0piapsvp UTidpxst xpppa balun (bazooka) xo 071010 7tspiKksisi xov psxaaxp- 
paxiaxp 7ion avacpspaps Kai 8s cpaivsxai axp cpcoxoypacpia. '07ico<; avacpspsxai p Kspaia 
7iapouaia^si KspSog 7.7dB ps aKpipsia ±0.25dB cog npoq xo KspSog xon 8i7iokon svco 01 
aysxiKsq Kpiaipsq Siaaxdasiq Sivovxai anvapxpasi xpq auxvoxpxaq. 

To oao anaxppa sivai cpavspo 6x1 Kaxsysi sva tioau appavxiKO Pa0po ppyaviK-pq 
axaBspoxpxag 7ion anvSna^sxai ps pia 7ioku Kaka Ka0opiapsvp pksKxpiKp aup7ispicpopa. 
luvsTicoq Kpivsxai sqaipsxiKd svSiacpsponaa p psksxp Kai p KaxaaKsnp xpq anyKSKpips- 
vp<; Kspaiag. 

ApyiK'd scpappoqovxai p ps0o8oq xcov sikovcov Kai 0 TioAAa.TiAaaiaapoq xcov Siaypap- 
paxcov aKxivoPo/daq axpv avd.Anap xon Tipoximon a.TioAaPpq. Ilapdyovxai sxai aysasiq 
yia xo 7is8io Kai xpv Kaxso0nvxiKoxpxa. Exp auvsysia Peaxicovsxoi 0 xpoTioq psAsxpq xon 
7ipoxn7ion ps xpv scpappoyp xpg ps068on po7icov Kai 7iapaxi0sxai pia asipa SiaSo^tKcov 
7tpoasyyiaxiKcov povxskcov xon 7ipoxn7ion yia xpv ETUAoyp xon 7110 Kaxd.AApAon a7io anxa. 
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MsA,sxr| Kai KaiaoKcuri jipoximou a7io?capf|. 


2.4 



Sjpipa 2.3 : H Kspaia 7ipoxi)7ioi) ajio^apfn;. 


Oi 8iaoxaasi<; xcov 7ipoxi)7tcov «7ioAa.pps i)7io^oyioxr|Kav imo K/dpaKa scpappoqovxaq 
xt) Bscopia xcov povxsAxov, E7UAsyovxaq xr| cn)%voxr|xa Asixoupyiaq xcov 7tpoxxm(ov Kai 
^apPavovxag i)7io\|/r| xiq 8iaaxaasi<; xoo x®poo psxpf|ascov.ria xr| 8s8opsvr| Sidaxaar) 
xoo x®poo psxpfiGseov, r| 07101 a sivai 7tspi7ioi) 5 psxpa,Kou yia va iG^doov oi aw0fiKs<; 
s^sdBspoo ycopoo, ttoo owiouxodv r\ 8iaoxaar| aoxf) va sivai psya/aixspr] and Ssko cpopsq xo 
pir)K'oq icdpaxoq, r\ ai)%v6xr|xa Asixoupyiaq Kai KaxaaKsi)f|q 0a 7ips7tsi va sivai psyaAmspri 
ano 600MHz. 

Ida psyaAmspri aKpipsia xpq 7ipoasyyiascoq xcov cxuv0r|Kcov sAsi30spoo ycopoi), syivs r\ 
aopcpcovia r| ai)%v6xr|xa KaxaaKsi)f|<; xcov Tipoximcov a7ioAapf|<; va sivai 7ispi7ioo r\ din'ka- 
aia, llllMHz.Ms xt) Pof|0sia xcov 7iapa7iavco axoiysicov KaxaaKsi)aoxr|KS xo 7ipoximo 
xoi) 2xnP ax0 ? 2.4. 



X%ripa 2.4 : To 7ipoxi)7io aTioAaPpq 7100 KaxaaKsi)aoxr|KS Kai psAsxr|0r|KS. 





2.5 


MsAsxp Kai 7uaxo7toipap povxiAcov Kspauov. 


IIpoiov xpq SiaSucaaiaq psAsxpq xou 7ipoxu7iou pxav sva aninXeov nporono xo 071010 
psAsxpOpKS Kai KaxaaKsuaaxp ks, orccoq cpaivsxai axo lyppa 2.5. To Ssuxspo Tipoximo 
owioxs^si xo auppaxivo opoicopa xou ap^iKou Kai 7iposKU\|/s and xpv avd.Aoap ps xr| 
ps0o8o po7icov. 



Xyppa 2.5 : To auppaxivo opoicopa 7100 KaxaaKsuaaxpKs Kai ps^sxpOpKs. 


Ta xapaKxppiaxiKa xcov 7ipoxi)7icov cpaivovxai oxov 7tapaKaxco 7iivaKa: 


Xa( 

XCKXppiOXlKC/. 7ipOXU7lCOV 

KsvxpiKp au%v6xpxa Asixoupyiaq 

1111MHz 

AisuOuvap povaSiKou psyiaxou 

KaOsxp axo ysicopsvo avo.KAaaxppa 

Avoiypa piapg loyiioq 

HP e =HP h =65° 

Ilotaoap 

T pappiKp Kai jiapaMcp^p 7ipo<; xa SiTto^a 

Asuxspsuovxst; ta>Poi 

Aps^pxsoi 

Avxiaxaap siaoSou 

50f2 (f=llllMHz) 

A7io8oap 

0.99 

A7io^aPp 

IIpoxu7iou ps S7ii7is8o avaK?caoxppa 9.46±0.25dB 
IIpoxu7iou ps auppaxivo avaKAaaxppa 9.46±0.25dB 


nivaKaq 2. 1 : Ta xapaKxppiaxuca xcov Tipoxuroov. 


H PaOpovoppap Kai xcov 8uo 7ipoxu7icov syivs psaa as pia axsxiKa supsia Ttspioxp 
au%voxpxcov Kai sxoi sivai nXeov Suvaxp p psxppap o.TioAaPpq 07ioiaa8p7toxs xpixpq 
Kspaiag ps avapsvopsvp xipp aTio^aPpt; 7100 8s 0a sivai pucpoxspp and xpv aKpipsia 

XCOV 7ipOXU7lCOV. 
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Msksxq xpq Kspaiaq Dopplequad 


2.5 


2.5 : Msksxq xqc Kspaia q Dopplequad 

H Kspaia Smkoo xsxpaycoviKoo Ppoyoo (Dopplequad q Twin Quad) S7UVoq0qKS and 
xov Karl Weiner kou KaxaaKsoaaxq ks and xov paSiospaaixsyvq Keith Kunde. H stu- 
koyq xpq coq avxtKsipsvo psksxqq and xqv spsovqxiKq opaSa Kspaicov axqpiqcxai axa 
aKokoo0a 7iksovsKxqpaxa 7100 Tiapooaidqoov xa yapaKxqpiaxuca xpq, aopcpcova ps xov 
Kunde: 

i. Opiqovxia 7iokcoaq ps axsvo aysxuca KaxaKopocpo sopoq ko(3oo 

ii. Eysxuca 7tkaxo opiqovxio sopoq ko(3oo (HP£=70°) 

iii. Ao^qpsvq aTiokaflq (G~9dB)Kai iKavo7ioiqxiKO koyo Front to Back. 

iv. Eovp0iapsvo aoaxqpa xpocpo8oaiaq ps opoaqoviKq ypappq Kai yapqko SWR. 

v. Ekacppa, axa0spq Kai soKokq KaxaaKsoq ps yapqkq avxiaxaaq avspoo. 

Oi svSiacpspooasq aoxsq iSioxqxsq 8ucaiokoyoov xp ypqaipoTioiqaq xpq Kspaiaq aoxqq 
xoao axqv spaaixsyviKq ETUKOivcovia psaco Sopucpopov 600 Kai axqv S 7 iayyskpaxiKq 
paSiocpcovia axa FM. 

Sopcpcova ps xov KaxaaKsoaaxq p Kspaia aoviaxaxai and 860 xo7to0sxqpsvooq Kaxa- 
KopiKpa xsxpaycoviKooq Ppoyooq aovSsSspsvooq 7iapakkqka as pia xcov Kopocpcov xouq. 
Iliaco PpiaKsxat sva avaKkaaxuco s7it7is8o a7ioxskoopsvo and navis opiqovxisq p&pSooq- 
ava.KAaaxppsq. T a xpocpo8oxoopsva Kai xa avaKkaaxuca axoiysia axppiqovxai axa ksv- 
xpa xooq 7tavco as povcoxiKO iaxo. Oi oSqyoopsvoi Ppoyoi syoov 0 Ka0svaq 7tspupspsia 
svoq 7ispi7ion ppKouq Kopaxoq axp aoyvoxqxa ksixoopyiaq. lav okuco KaxaaKsupq xpq 
Kspaiaq ypqaipo7ioisixai akoopivio p ya.AKoq. O api0poq xcov ava.KAaaxppcov 8sv sivai 
Kpiaipoq akka xo KspSoq xpq Kspaiaq p7iopsi va Pskxuodsi ps 7tspiaaoxspa axoiysia. 
Mnopsi va yppaipo7ioip0si pia psxakkucq TckdKa p sva aoppaxivo Tcksypa avxi xcov pa- 
P8cov, akka p skacppa auqpap xpq aTioka.Pqq avxiaxa0piqsxai a7io xo psiovsKxppa xpq 
TioAUTiAOKpq Ka Papiaq KaxaaKsupq, iSicoq oxav p Kspaia KaxaaKsnaaxsi yia yapqkoxs- 
psq aoyvoxqxsq xpq qcovqq VHF. Oi avaickaaxqpsq sivai Kowicoq psyakoxspoi as ppKoq 
and to piao ppKoq Kopaxoq. To KaxaKopocpo Siaaxqpa psxaqu xcov avaKkaaxqpcov 8sv 
sivai Kpiaipo. And xonq ava.KAaaxppsq 0 svaq xo7io0sxsixai axo Ksvxpo xon laxoo axq- 
pdqqq Kai 01 07t6koi7i;oi SKaxspco0sv aoxoo as iasq a7toaxaasiq psxa^o xooq (Syppa 2.6), 
[12], ask. 3. 

AapPavovxaq U7i6\|/q xa 7iapa7iavco SsSopsva, oncoq Sivovxai and xov KaxaaKsoa- 
axp, aKokoo0qas p psksxq xpq Kspaiaq. Apyuca syivs pia ©scoppxiKp avakoaq yia va 
7tpoKoi|/oov xa yapaKxppiaxiKa aKxivoPokiaq xpq Kspaiaq Dopplequad Kai axp aovs- 
ysia scpappoaxpKS p ps0oSoq xcov po7icov yia va Pskxuoaoops xpv avakoap aoxp Kai va 
aop7tkqpcoaoops xp psksxp xpq Kspaiaq. H spyaaia 7ipaypaxo7ioip0pKs ps xp Pop0sia 
xoo 7ipoypappaxoq ks7ixoo aoppaxoq 7100 axppi^sxai axp ps0o8o xcov po7tcov. Sxp ao- 
vsysia 7ipaypaxo7ioip0pKs p KaxaaKsop xpq Kspaiaq, p 07101a cpaivsxai axo Syppa 2.6. 
H aoyvoxqxa KaxaKsopq xpq sivai H aoyvoxqxa KaxaaKsupq xcov 7iapa7iavco aoaxoiyuov 
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2.6 


MsAsxp Kai 7tiaxo7toipap povxs/uov Kspaiobv. 


oSpyodpsvwv Sitioacov sivai f=864MHz. H xipp auxp ocpsdisxai axouq 7ispiopiapodq 7iou 
siaayovxai and xr| Siaaxaap xou ycupou psxppascov Kai and xiq auvBpKsg s/isuBspou 

XWpOD. 



Syppa 2.6 : H Kspaia Dopplequad. (a’) Sdpcpcova ps xp Pip/aoypacpia. (P’) ©scoppxiKO 
povxsAo. (y’) IIsipapaxiKo povxsAo. 


2.6 : K£pai£<; tiotod J 

Oi Kspaisg xu tiou J sivai 7ipaKxiKa KaxaaKsuaapsvsq napaAAaysq povojroAcov 7iou 
avxipsxco7ti^ouv 7ipoP^ppaxa axppii;p<; Kai xpocpoSoaiag. £2axoao, psya^o svSiacpspov 
Tiapouoidqouv xa yapaKxppiaxuca xouq. Ta ysvuca yapaKxppiaxuca auxpq xpq Kaxpyo- 
piaq Kspaicbv sivai xo 7iav-Kaxsu0uvxiKO Siaypappa aKxivoPo/daq xouq, p auvpBiapsvp 
yappAp xipp xpq avxioxaopq siaoSou xouq (7ispi7iou 50Q), o pucpoq ydbpoq syKaxdoxaopq 
7iou a.Tiaixsixai Kai p axaBspoxpxa xpq KaxaoKsupq xouq. 

Mia Kspaia J a7ioxs^sixai Paauca and sva KaxaKopucpo svspyo axoiysio 7tou xpocpo- 
Soxsixai ps xp PopBsia svog stub 7tpoaappoyp<;. AiaKpivoups: 

i. Kspaia J KaBsxp as xsxpaycovo aycbyipo S7ii7is8o 7t^supd<; X ps xo appsio xpocpoSo- 
aiag xpg apsacog S7tdvco arco xo S7U7ts8o (Syppa 2.7(a’)) p ”J ysicopsvou S7ii7is8ou”. 

ii. Kspaia J ps psxaP^pxo 6\|/o< g xpocpoSoaiag S7tdvco and xp Paap xpg (lyppa 2.7(P’)) 
p ’’psxaP^pxp J”. 

iii. Kspaia J ps an’ suBsiaq xpocpoSoxpap axp Paap xpq ps opoaqoviKo ko.acoSio 
(lyppa 2.7(y’)) p ”a7i^p J”. 

O KaxaKopiKpoq a.KxivoPoApxpq sysi auvpBcoq 6v|/oq 3 a/4, xo axoiysio Tipoaappoypq 
X/4 Kai PpiaKovxai as pucpp a.Tioaxaap psxaqu xouq. 

To 7iapaaixiKO axoiysio xpg Kspaiag J yppaipo7ioisixai yia va xpocpoSoxsi Kai va 
Tipoaappoqsi xov svspyou uv|/ouq X/2 a.KxivoPoApxp icaBtoq STiiapq Kai yia va a7iopovcbvsi 
a7ioxs/isapaxiKd xpv oSpyoupsvp aKpp xou aKxivoPo^pxp and xo sSacpog Kai xp ypappp 
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Kspaist; ximoo J 


2.6 



(a') Kspaia J ysicopsvoo S7n7ts- 
800. 


O') MsxaP 7 pxp (y') A7i7p Kspaia J 
Kspaia J 


2.7 : XapaKxppiaxiKsg 7tspi7txcoasi<; Kspaicbv 167101) J 


xpocpo8oaiaq. Aoxo s7UXoyxavsxai ps xo ayppaxiapo svoq xpppaxoq, ppKooq 7/4, na- 
pa77p7p<; ypapppg psxacpopag and xo 7tapaaixiKO axoixsio Kai xo Kaxcoxspo xpppa xoo 

pOVOTTOAOl). 

H avxiaxaap siaoSoo xpg PpaxoKOK7copsvp<; ypapppg sivai &7isipp Kai sxai 01 Kspaisg 
J pitopoov va axspscoBoov 7to76 Ka7a 7iavco as psxa77uc6 iaxo, ycopiq xpv avayKp yppapq 
povcoxppcov, iSioxrixa 7100 avxipsxoiTuqsi ps psya7p cnnr/ia xo 7tpoP7ppa xpq sqcoxspiKpq 
syKaxaaxaapq. 

Ta xapaKxppiaxuax xcov Kspaicbv J, xa 07101a avacpspBpKav 7iapa7iavco, pxav p acpoppp 
yia pia aoaxppaxiKp ps7sxp, [ 13 ], xp<; opaSag xcov xpubv aoxcov Kspauov. Ms Paap 
xo BscoppxiKO povxsAo Ka0s Kspaiaq 7ipoa8iopiaxpKav apyiK'd xa Ps 7 xiaxa yscopsxpiKa 
axoiysla KaxaaKsopq, axoijcsia yia xa 07101a p avxiaxaap siaoSoo sivai 7ipaypaxiKp Kai 
lap ps 50fl 

H ao%voxpxa KaxaaKsopg yia 67s q xig Kspaisg J Kai xo avxiaxoixo ppKog Kopaxog 
sivai f= 1000 MHz Kai 7=30cm avxiaxoiya. Oi xipsq aoxsq ocpsi7ovxai axooq Tispiopiapooq 
7100 siaayovxai and xp Siaaxaap xoo %cbpoo psxppascov Kai and xiq aovBpKsq s7s60spoo 
Xcopoi). ETiiapq, yia xp aoyKSKpipsvp ao%voxpxa 7sixoopyiaq Kai yia 67sq xiq Kspaisq J 
xo i)\| ioi; xoo aKxivoPo7pxp sivai axaBspo Kai iao ps 0.2175m. 

Tia xpv Kspaia J ysicopsvoo S7ii7is8oi) (S^ppa 2.7(a')) 01 yscopsxpiKsg 7tapapsxpoi xpg 
KaxaaKSDpq sivai: 

i. To i)\| loq xoo axoixsioi) 7ipoaappoyp<; 

ii. H a.Tioaxaap psxaqi) xcov axoiysicov y,-. 

Tia xp psxap7pxp Kspaia J (S^ppa 2 . 7 (P')) 01 yscopsxpiKsg 7iapapsxpoi xpg KaxaaKsopg 
sivai iSisg ps aoxsg xpg Kspaiag J ysicopsvoo S7 Utis8oo ps anmXsov xo 6 \\10q xoo appsioo 
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2.7 


MsAixp Kai 7uaxo7toipap povxcAcov Kspaicbv. 


xpocpo8oaia<; h. Ts^og, yia xr|v a7iAp J (lyppa 2.7(y')), oi 7iapapsxpoi sivai iSisg ps aoxsg 
xpg Kspaiag J ysicopsvoo S7n7tsSoo. 

Ms xo 7ipoypappa astcxoo aoppaxoq Kai ps pia asipa aoppaxivcov povxsAxov psxa- 
PaTAaps yia xpv Ka0s 7tspi7txcoap xic; xipsg xcov avxiaxoiycov 7iapapsxpcov. H psxaPo^p 
aoxp Kopaivoxav psxaiqo opiaKcbv xipcbv tcod Ka0opiaxpKav psxa ano scpappoyp spiisipi- 
Kdbv ximtov, 7iod 7iapaxi0svxai goto 7ipaKxiKooq KaxaaKsoaaxsq. And xpv oAp Sispsovpap 
7ipoKU7ixsi oxi p 7iio Kpiaipp 7tapapsxpo<; yia xpv avxiaxaap siaoSoo acpopa xp psxaP^p- 
xp Kspaia J Kai sivai xo 6\| io<; xpocpoSoaiag. Ta a7toxs?csapaxa xpg ps^sxpg xpg opaSag 
xcov xpicbv Kspaicbv sivai aoyKsvxpcopsva oxov 7iivaKa 7100 aKOAOD0si. 

DTicoq TipoKimxsi and xov 7iivaKa oi STUAsypsvsq, psxa and Sispsovpap, J SiaKpivov- 
xai, 7iapa xig yscopsxpiKsg xoog Siacpopsg, yia xa aysSov opoia yapaKxppiaxiKa xoog. Ta 
yapaKxppiaxiKa aoxd sivai xsxoia cbaxs va xiq Ka0iaxoov 7ipoxippxssq svavxi xoo apsaa 
aoyKpiaipoo, ?c6yco 7iapopoia<; KaxaaKsopg, Smotaro xoao and xpv &7io\|/p xpg xpocpoSo- 
oiaq oao Kai and xpv a7io\|/p xpq aKxivoPo/aaq. npoKimxsi, aoitiov, xo aop7ispaapa oxi 
pia 7ipoasKxiKa aysSiaapsvp Kspaia J Ka/dmxsi ysviKa 67sq xiq a.Tiaixposiq piaq aiioSo- 
xiKpq Kai aoyypovcoq sA,acppiaq KaxaaKsopq Kai sxai aoviaxaxai p yppaipo7ioipap xpq as 
Ka0s ava.Aoyp 7ispi7txcoap. 


XapaKxppiaxiKa aysSiaapsvcov Kspaicbv J 

To7io0sxpap KaxaKopixpp 

Ilotaoap 0 ypappiKp 

Soyvoxpxa Asixoopyiaq 

1000MHz 

1 . Kspaia ysicopsvoo S7ii7is8oi) and ya.AKo p aoppaxivo TiAsypa. 

Kaxs60ovap psyiaxoo 

(0,cp)=(5O,9O) 

Avxiaxaap siaoSoo 

45Q 

Aiio^aPp 

5.1dB 

2. MsxaP^pxp J 

Kaxs60ovap psyiaxoo 

(0,cp)=(7O,9O) 

Avxiaxaap siaoSoo 

52Q 

A7io^aPp 

3.9dB 

3. AttAp j 

Kaxs60ovap psyiaxoo 

(0,cp)=(55,9O) 

Avxiaxaap siaoSoo 

50Q 

A7io^aPp 

3.0dB 

(H Kaxso0ovap xoo psyiaxoo, as OAsq xiq Kspaisq, 

sivai axo stutisSo xcov axoiysicov Kai Tipoq xpv n/xvpd xoo piKpoxspoo.) 
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Tpo7t07ioiqpsvq Kspala Dopplequad 


2.7 


2.7 : Tp 07 i 07 ioiTi(i£VT| K£pa(a Dopplequad 

H xpo7t07ioiqpsvq Kspala Dopplequad (Modified Dopplequad-MDQ) slvou TipaKxi- 
ra KaxaaKsuaapsvq 7iapaXXayq xqq yvcoaxqq Kspaiaq Dopplequad Kai 7ipoKU7ixsi ps 
7ipoa0f|Kq svSiapsacov xpqpaxcov as auxqv. MsyaXo svSiacpspov Tiapouaidqsi Xoyco xqq 
scpappoyqq xqq as XoyapiBpucsq Siaxdqsiq. AtioxsXsI xo KaxaXXqXo axoiydo auvBsaqq 
XoyapiBpuccbv Kspauibv Aoyco xou oxi auy%povcoq: 

i. Siaxqpsl xiq apsxsq xou Sittoaod (sukoAx| kou suaxaBqq KaxaaKsuq) Kai 

ii. Bspowisusi xa psiovsKxqpaxa xou (psxaPoXq avxiaxaascoq Kai Siaypappaxoq). 

Ta %apaKxqpiaxuca xcov Kspauov Dopplequad, xa 07iola avacpspBqKav as 7tpoqyoups- 
vq 7iapaypacpo, Ka0d>q Kai q Suvaxoxqxa xpo7i07iolqaqq xqq popcpqq auxebv, qxav q acpop- 
pq yia xqv avd.Tixuqq svoq PsXxuopsvou axoi%slou KaxaaKsuqq XoyapiBpuccbv Kspauov, 
[14]. Ms Paaq xo povxsXo xqq Kspaiaq Dopplequad 7tpoa8ioplaxqKav xa [IsAxiaxa ysco- 
psxpiKa axoiysia KaxaaKsuqq, axoiysia yia xa 07iola q avxlaxaaq siaoSou slvai axaBspq 
as 6Xo xo supoq psxaPoXqq xou pqKouq xqq 7tXsupaq xou svoq Ppo^ou xqq Kspaiaq coq 
npoq xo pqKoq Kupaxoa(Xoyoq h/X). 

H popcpq xqq xpo7i07toiqpsvqq Kspaiaq Dopplequad(MDQ) cpalvsxa i axo 2.8 

Kai 7ipoKU7ixsi psxa and psXsxq xcov S7u86ascov piaq asipaq SiaSoxuaov xpo7t07ioioupsvcov 
povxsXcov xqq apxucqq DQ. 



Orccoq cpalvsxai axo 2.8 as Ka0s sva and xa 8uo xsxpaycoviKa 7tXalaia xqq DQ 

s^ouv xo7io0sxq0sl svSiapsaa suBuypappa auppaxa 7iapaXXqXa Kai auppsxpiKa coq npoq 
to SiaKsvo xpocpoSoalaq g. H STUAoyq xqq auyKSKpipsvqq Bsaqq sysi 7ipoKU\|/si psxa and 
psXsxq xqq Kspaiaq yia xiq Siacpopsq SiaSoyiKsq Bsasiq 7iou 7ialpvouv xa axoiysla auxa 
Ka0coq psxaKivouvxai 7iapaXXqXa xxpoc; sauxa Kai auppsxpiKa Tipoq xo g. 

H auyvoxqxa KaxaaKsuqq xqq MDQ slvai f=900MHz. H xipq auxq ocpslXsxai axouq 
7ispiopiapouq 7iou siaayovxai and xq Siaaxaaq xou ycopou psxpqascov Kai and xiq auv- 
0qKsq sXsuBspou ycopou. E7ilaqq, yia xq auyKSKpipsvq auyvoxqxa Xsixoupylaq q aKxlva 
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2.8 


MsAsxp Kai 7uaxo7ioipap povxcAcov Kspaicbv. 


xoo aoppaxog sivai a=0.003m kou xo Suxksvo xpocpoSoaiag g=0.006m, xipsg opiaKsg 
aopcpcova ps xoog 7tspiopiapoog xpg psOoSoo po7icov (aO.OR). 

Tia xr)v xpo7t07toippsvp Kspaia Dopplequad (S^ppa 2.8) oi yscopsxpiKsg 7tapapsxpoi 
xpg KaxaaKsopq sivai: 

i. To Suxksvo xpocpoSoaiag g. 

ii. H Osap xoo appsioo xpocpoSoaiag. 

iii. O apiOpog xcov xpppaxcov axa 07101 a Siaipsixai xo povxiAo. 

Ms xo 7ipoypappa astixoi) aoppaxoq Kai ps pia asipa aoppaxivcov povxsAxov psxa- 
P&Alaps yia xpv Ka0s 7tspi7txcoap xig xipsg xcov avxiaxoixcov Tiapapsxpcov. H psxaPo^p 
aoxp Kopaivoxav psxaqo opiaKcbv xipcov 7100 KaOopiaxpKav psxa a7io scpappoyp sp7isipi- 
kcov ximcov, 7100 7iapaxi0svxai and 7ipaKxiKooq KaxaaKsoaaxsg. And xpv oAp Sispsovpap 
7 ipoKi) 7 ixsi 6 x 1 p Tuo Kaxa.AApAp TiapapsxpiKp cog Tipoq h oiKoysvsia Kspaicbv MDQ 0a 
7ips7isi va s%si xa xpaKxppiaxuca xoo 7iivaKa 7100 ukoaodOsi. 


XapaKxppiaxiKa oiKoysvsiaq Kspaicbv MDQ 

Soyvoxpxa Asixoopyiaq 

900MHz 

MpKog Kopaxog 

0.333m 

AKxiva a 

0.003m 

Ahxksvo g 

0.006m 

KaxsoOovap psyiaxoo 

(0,cp)=(90,0) 

Tcovia piapq iaxooa(yia aapcoap xpq ycoviaq 0) 

HP 0 =54° 

Tcovia piapq layuoalyia aapcoap xpq ycoviaq cp) 

X 

*t3 

II 

ON 

O 

A7io^a(3p (yia h=0.40^) 

6.75dB 

(H KaxsoOovap xoo psyiaxoo, as oXsq xiq Kspaisg, 
sivai KixOsxa axo S7ii7is8o xpg Kspaiag 
(8sv 07iapxoov Ssoxspsoovxsg ^o(3oi).) 


'07icoq 7ipoK07ixsi and xov 7iivaKa p STUAsypsvp, psxa a7io Sispsovpap, oiKoysvsia 
Kspaicbv MDQ 8 iaKpivsxai, yia xp axa0spoxpxa xpq avxioxaopq siaoSoo axo S 7 ii 0 opp- 
xo sopoq Asixoopyiaq Kai yia xo ysyovoq 6 x 1 scoops ypappiKp cp-7ioAcoop Kai psyiaxo 
Aofloo axov dqova Ox KixOsxa axo S 7 ii 7 is 8 o xpq Kspaiag. Ta jmpaKxppiaxiKd aoxa sivai 
xsxoia cbaxs va KaOiaxoov xpv xpo7t07ioippsvp Kspaia Dopplequad 7 tpoxippxsa, svavxi 
xoo apsaa aoyKpiaipoo Sitioaod, yia xp yppaipoTioipap xpq coq axoiysio KaxaaKsopq 
piag ?coyapi0piKpg paKpo7ispio8iKpg Kspaiag. 

2.8 : M iktsc aoaxoiyisc Sittoacdv 

Oi piKxsq aoaxoiyisq 8 mo aid v (MSA) sivai Kspaisq 7100 omoxsAoovxai and piKxa 
axoiysia. SpAaSp and PpayoKOKAiopcva Kai avoi/jOKOKAopisva axoiysia. MsycxAO sv- 
Siacpspov 7iapooaia^oov Xo^co xpg scpappoypg xoog as ’’aoaxppaxa SiacpopiKpg psxa^c- 
taxypg”, xa 07101 a xppcipo7ioioovxai yia xpv avxipsxrfmiap xcov Sia^siyscov. Ms xov opo 
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Mucxsq auaxoiyisq SitioAcov 


2.8 


”8iaAsi\|/si<;” swooups xriv avsTii0uppxp Kai ysviKa aKavoviaxp xpoviKp aAAayp tiod 
spcpavi^sxai oxr|v svxaap xou pAsKxpiKou ns8iou xou 8ia8i8opsvou paSioicupaxoq. H 
aAAayp xr|q svxaapg upoKaAsi svxovsq 8iaxapa%sq oxiq paSiosTiiKoivcovisq Kai apKsxsg 
cpopsq snupspsi xt) SiaKonp xouq, upaypa tiod Ka0iaxa pia sniKoivcovia upopAppaxacp. 
ETiiapq, ps xov opo auaxppaxa SiacpopiKpq psxaAAaypq swooups pia auaxoiyia xpq onoi- 
aq xo svspyo SuioAo sTiiAsysxai, and sva auvoAo 8ia0saipcov axoiyskov, ps sva auaxppa 
auxopaxiapou. ETtsiSiy, opcoq, as Ka0s xpoviKp axiypp p Kspaia xou auaxppaxoq yppai- 
ponoisi povo sva ano xa axoi%sia xpq, TrapouaidCsi yappAp Kaxsu0uvxiKoxpxa, ysyovoq 
nou 8s aup[3aAAsi axpv avxipsxconiap xou TipopAppaxoq xcov 8iaAsi\|/E(ov. 

'Eva ano xa appavxiKa yapaKxppiaxiKa xpq piKxpq auaxoiyiaq SitioAcov sivai p u»pp- 
Ap Kaxsu0uvxiKoxpxa, p onoia ocpsiAsxai axp PpayoicuKAcoap KaxaAApAcov axoiysicov xpq 
Kspaiaq. H UTiapqp PpayuKUKAcopsvcov, SpAaSp layupcoq napaaixiKcov, axoiysicov pa- 
qi ps xpv psxaAAayp xou svspyou axoiysiou, avxipsxcoTiiqsi axo psyaAuxspo Pa0po xo 
npopAppa xcov 8iaAsu|/scov. 

Mia piKxp auaxoiyia SitioAcov sivai pia S7ii7is8p auaxoiyia N>2 su0uypappcov, lao- 
aKsAcbv Kai aKpiPcog TiapaAApAcov SmoAcov (Eyppa 2.9), p 07ioia nspiAapPavsi: 

i. 'Eva povo svspyo Sittoao Kai 

ii. N-l>lnapaaixiKa SinoAa ano xa 07ioia: 

a. M sivai a vo i%xo kukAco psva Sittoao koi 
p. N-(M+1) sivai PpayuKUKAcopsva SinoAa. 

Aicpaisq nspmxcoasiq MIA anoxsAouv oi auaxoiyisq Sitioacov ps: 

i. 'Eva svspyo Kai xa unoAoma Ppayp ku kaco psva, Kai 

ii. 'Eva svspyo Kai xa uttoaoitto avo tyro ku kaco psva . 



Eyppa 2.9 : Mikxi) auaxoiyia Sitioacov. 


'Ontoq cpaivsxai axo Eyppa 2.9 p piKxp auaxoiyia Sitioacov piropsi va napsi nAp0oq 
SiacpopsxiKsq popcpsq tiou npoKunxouv and: 

i. and xpv sniAoyp xpq 0sapq xou xpocpoSoxoupsvou SmoAou, koi yia Ka0s xsxoia 
0sap 
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2.9 


MsAixp Kai 7naxo7toipap povxs^cov Kspauov. 


ii. and OAsq xiq SiacpopsxiKsg s 7 iavaA,p 7 ixiKsq psxadsasiq xcov M a vo lyxo kukAco psvcov 
Kai (N-l)-M PpayiiKUKAcopsvcov 8 i 7 ioAcov, 6710 a) 0<M<N-1, 5r(A.a5f| goto xo a9poi- 
apa xcov SiacpopsxiKcov aovSiaapcov xcov (N-l) ava M. 

syow xo7to9sxp9si svSiapsaa sa)96ypappa aoppaxa 7iapaAApAa Kai aoppsxpiKa coq 7ipo<; 
xo Skxksvo xpocpoSoaiaq g. H STUAoyp xpq aoyKSKpipsvpt; 9sapq sysi Tcpoianpa psxa and 
psAsxp xr|q Kspaiaq yia xiq 8iacpopsq SiaSoyiKsq 9scsiq 7100 7iaipvoi)v xa axoiysia aoxa 
Ka9co<; psxaKivoovxai 7tapaAApAa 7ipo<; saoxa Kai aoppsxpiKa Tipog xo g. 

H auyvoxpxa KaxaaKsi)pq xr|q MSA sivai f=900MHz. H xipp aoxp ocpsiAsxai axouq 
Tispiopiapouq 7ioi) siaayovxai and xr| Siaaxaap xod ycbpoi) psxppascov Kai and xiq odv- 
9pKsq sAsi)9spoi) ycbpoi). ETiiopq, yia xr| aoyKSKpipsvp auyvoxpxa Asixoopyiaq r| aKxiva 
xoi) auppaxog sivai a=9.993m, SrjA.aSfj xsxoia coaxs a/A=9.999, xipp opiaKp aopcpcova 
ps xoix; 7ispiopiapoo<; xpg ps968oi) po7tcbv (a9.91A). 

Tia puccp aoaxoiyia 8i7ioAcov (Syppa 2.9) 01 yscopsxpiKsg 7iapapsxpoi xpg Kaxa- 
OKSupq sivai: 

i. H aTioaxaap xcov SmoAcov d ava ppKog Ki)paxoa(A). 

ii. H 9 sap xoi) appsioo xpocpoSoaiaq. 

iii. O api 9 poq xcov xpppaxcov axa 07101 a Siaipsixai xo povxsAo. 

Ms xo 7tpoypappa As7txo6 aoppaxoq Kai ps pia asipa aoppaxivcov povxsAcov ps- 
xaPAp9pKav yia xpv Ka9s 7 ispi 7 ixcoGp 01 xipsq xcov avxiaxoiycov 7iapapsxpcov, oncoq Kai 
01 9sosiq xcov avoiyxoicuKAcopsvcov Kai P () ayi ) kd kaco psvcov Sitioacov. H psxaPoAp aoxp 
Kiipaivoxav psxaqi) opiaKcov xipcov 7100 Ka9opiaxpKav psxa ano scpappoyp sp7isipiKcbv 
xoticov, 7ioi) 7iapaxi9svxai and TtpaKxiKouq KaxaoKsoaaxsq. And xpv oAp Sispsovpap, 
[15], 7ipoKi)7ixoi)v xa aKoAoo9a aop7ispdapaxa: 

i. Ta avoiyxoiaiKAcopsva 7 iapaaixiKa axoiysia Spoov co q Kaxsu9ovxppsq. 

ii. Soaxoiyisq Sitioacov 7100 a 7 ioxsAo 6 vxai a .710 KAsiaxiKc/. and avo lyxo kd kaco ps va na- 
paaixiKa axoiysia Ttapouaiaqouv aysxiKa yappAp Kaxso9ovxiKoxpxa aAAa aysSov 
axa9spp avxiaxaap siaoSoo. 

iii. Soaxoiyisq Sitioacov 7100 7ipospyovxai and KaxaAApAo aovSiaapo avoiyxoKUKAcops- 
vcov Kai Ppayi) ko kaco psvcov 7iapaaixiKcbv axoiysicov Tiapooaiaqovv aoqppsvp ra- 
xsi)9i)vxiKoxpxa. 

iv. H 7tpoo9sor| svoq s7ii7iAsov avo lyxo ko kaco psvoo 7iapaaixiKo6 axoiysioo as pia pSp 
i)7iapyoi)aa MSA 8sv STippcaqci appavxiKa xpv avxiaxaap siaoSoo xpq. 

Ta yapaKxppiaxiKa 7100 Tiapoooio.qsi pia piKxp auaxoiyia Sitioacov sivai xsxoia coaxs va 
xpv Ka9iaxoi)V 7ipoxippxsa, yia xp yppaipo7ioipap xpq as aoaxppaxa SiacpopiKpq psxa.A- 
Aaypq, xa 07101a yppaipoTioioovxai yia xpv avxipsxco7iiap xcov SiaAsiipscov. 
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H Kspoua Ground Plane. 


2.9 


2.9 : H KSpaia Ground Plane. 

H Kspoua Ground Plane slvai pia supscoi; 8ia8s8opsvp Kspala iSialxspa (oq 7tpcbxr| 
STUAoyp Kara xo axaSio xpq apyucpq syicaxdaxaapq svoq aoaxppaxoq aadppaxpg S7tiK0i- 
vcovla q. Oi ^oyoi xpg 7tpoxlppap<; anxp<; cpalvsxai oxi slvai xo yapped Koaxog, r| a7il6xpxa 
axpv KaxaaKsup, xo pucpo Papoq as auvSnaapo ps xpv icaA,p ppyavucp anpjispicpopa, p 
suKO/da axpv xo7to0sxpap kou r| dnvaxoxrixa va anvxoviaxsl ps psxaPoAp xcov flaaiKcov 
KaxaaKsnaaxiKcbv axoiyslcov xpq, sxai coaxs va Tiaponaidqsi xipp avxlaxaapq siaoSon 
p 07iola slvai Kaxd.AApAp yia xpv 7tpoaappoyp xpq Kspalaq axiq, xi)7i07ioippsvpq xippq 
avxlaxaapq xcov 50Q, xpASTUKOivcoviaKsq auaicsusq. 

Mia Kspala Ground Plane slvai PaaiKa pia KaOsxp Kspala pplascoi; Knpaxog 7ion xpo- 
cpoSoxslxai axo Ksvxpo, ps xo Kaxco piao xon Smo^on Siaipspsvo as ^sycopiaxa xpppaxa 
7ion syouv psxacpsp0sl axo opiqovxio s7il7isdo. To KaOsxo xpppa Asixoupysl coq p Kspal- 
a(Ka0sxoq aKxivofloApxpq), svcb xa opiqovxia p aKxivcoxa axo iysla(y s ico psva axoiysla) 
ayppaxli^onv sva xsyvpxo S7il7is8o yslcoapg (Syppa 2.10(a’)). H xaap Kai xo psnpa axpv 
Kspala poipdqovxai sqlaou psxaqu xcov aKxivcoxcbv axoiyslcov, xa 07101 a Siapopcpcbvouv 
sva auvxoviqopsvo anaxppa 7ion p7iopsl slxs va 8isysp0sl slxs va ajioanvxoviaxsl and 
ysixoviKa avxiKslpsva. H Kspala Ground Plane Oscopslxai oxi sysi sva iao-Kaxso0ovxiKO, 
opiqovxio Siaypappa aKxivoflo/daq Kaipia yappAp ycovla aKxivoPo/daq. 




(a’) H a7i9cp Kspala Ground Plane Kai xa PaaiKa (P’) H opOoycovia ks- 
yscopsxpiKa axoiysla KaxaaKsopq xpq. pala Ground Pla- 

ne. 


£yppa 2.10 : BaaiKsg popcpsg xpg Kspalag Ground Plane. 


D 7i coq cpalvsxai axo X yip pa 2.10(a’) xa aKpa xcov aKxivcoxcov axoiyslcov slvai wioPi- 
Paapsva. Anxo ocpsiAsxai axpv avayKp Tipoaappoypq xpq avu\|/copsvpq Kspalaq Ground 
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2.9 


MsAixp Kai 7uaxo7tolpap povxs7cov Kspaicbv. 


Plane ax a 50Q. Eav xa aKxivcoxa axoiysla PplaKovxai 67a as sva povo opiqovxio sninsdo, 
T) avxlaxaap xon aripslon xpocpoSoalag xpg Kspalag slvai 7tspl7ion 36fl KaxsPa^ovxag xa 
aKxivcoxa axoi%sla sxai cbaxs va oyp pax Ico n v ycovla psya7nxspp xcov 90o ps xov KaGsxo 
aKxivoPoTpxp, aoqdvsi p avxlaxaap xon appslon xpocpoSoalaq. Expv opiaKp 7ispl7txcoap, 
oxav xa aKxivcoxa axoi%sla ayppaxlcouv ycovla 180o pe xov aKxivoPo7pxp(xa aKxivco- 
xa axoi^sla 7tspiPa77onv xpv xpocpoSoala sxai cbaxs va Siapopcpcbaonv svav pavSna), 
r| avxiaxaar) xon appslon xpocpoSoalaq ylvsxai 72 Q. Tcovlsq psxaqu 90o Kai 180o 0a 
Tiapouaidqonv avxlaxaap psxaqu 36Q Kai 72 Q. r covlsq xpq xdqpq xcov 135o jiapsyouv 
Ka7p 7ipoaappoyf) ps opoa^oviKp ypappf) 50Q. 

£2<; avxiKslpsvo OscoppxiKpg ps7sxp<;, [16], xpnaipo7ioip0pKS ap%iKa p Kspala xon 
E^npaxog 2. 1 0(P’). IIpoKsixai yia pia opGoycbvia Kspala Ground Plane, p 07iola ano- 
xsAslxai and navis snOnypappa axoi%sla ppKonq 7/4 as opGoycbvia 8id.xa.qp. To anp- 
pa KaxaaKsnpq xpq Kspalaq ps xr) pp ppSsvucp aKxlva sysi avxiKaxaaxaGsl and vp- 
paxosiSp axs7s%p laon ppKonq stx! xon dqova. xon apyiKon anppaxoq. To opoaqoviKO 
Ka.AcbSio xpocpoSoalaq pa Cl ps xov 7top7i6 s%si povxs7o7toip0sl coq KUKAcopaxiKp 7ipyp 
’’appsiaKcbv Siaaxaascov”, p 07iola Kai 7iaplaxaxai ayppariKd psysvOnpsvp axp Osap 
anvSsapq Ka7co81on-Kspalaq axpv apyp xon anaxppaxoq anvxsxaypsvcov. H 67p 8id.xa.qp 
©scopslxai axov s7sn0spo ycbpo ayvoc bvxaq xo anvoAo xcov 7outcbv cpnaiKcbv avxiKsips- 
vcov. 0a 7ips7isi va xoviaxsl oxi yia DTioAoyiaxiKouq 7oyonq OscoppOpKs xsyvpxd Kai sva 
skxo axoiyslo xo7io0sxppsvo avxlGsxa 7tpoq xo svspyo axs7s%oq. 

Ava/amK'd p ©scoppxiKa psAsxp xon 7is81on a.Kxivofkvnaq TispiAapflavsi: 

a. Ecpappoyp xpq xs%viKpq xpq ps068on po7icbv yia xpv ajioSsdqp xpq laoxpxaq xcov 
psnpaxcov xa 07iola Siappsonv xa xsaaspa ysicopsva axoi^sla. 

p. Ecpappoyp xon ysviKon xotcoo SKcppaapq xon 7is81on aKxivo[3o71aq as raOs sva and 
xa axoiysla Kai O7tsp0sap yia xpv snpsap xon oaikou 7is81on. 

y. r svucrj psAsxp xpq anvdpxpapq xon Aiaypdppaxoq AKxivo[3o71aq. 

Ta xapa.KxppiaxiK'd xcov Kspaicbv Ground Plane, xa 07iola avacpspOpKav 7iapa7iavco, 
pxav p acpoppp yia pia anaxppaxiKp ps7sxp xpq opaSaq anxcbv xcov Kspaicbv. Ms (3aap 
xo OscoppxiKO xonq povxsAo 7ipoa8ioplaxpKav apyiK'd xa Ps/aiaxa yscopsxpuca axoiysla 
KaxaaKsnpq, axoi%sla yia xa 07iola p avxlaxaap siaoSon slvai 7ipaypaxiKp Kai lap ps 
50G Kai p a7to7aPp Siaxppslxai as n\|/p7a S7U7ts8a. 

H anyvdxpxa KaxaaKsnpq xpq Kspalaq Ground Plane slvai f=900MHz. H xipp an- 
xp ocpsiAsxai axonq uspiopiaponq 7ion siaayovxai and xp Siaaxaap xon %cbpon psxpp- 
ascov Kai and xiq anvGpKsq SASuGspou xtbpon . Eidapq, yia xp anyKSKpipsvp anyvoxpxa 
7sixoupyla<; p aKxlva xon auppaxog slvai a=0. 000566m, p xipp xpg 07iola<; 7i7ppsl xo 
Kpixppio 7s7ixoxpxaa(a0.017). 

Tia xpv opOoycbvia Kspala Ground Plane (IxOP a 2. 10(P')) oi yscopsxpiKol 7iapapsxpoi 
xpg KaxaaKsnpq slvai: 

i. H ycovla K/dapg a xcov xsaaapcov ysicopsvcov axoiyslcov and xo S7ii7is8o xOy. 
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2.10 


ii. O apiOpoq xcov ysicopsvcov axoiyskov. 

Eiriapi;, 0a 7ips7tsi va appsico0si oxi s^sv 8ispsnvp0si Kai p 7tspi7txcoap 67100 p ycovla 
KAiapg sivai axa0spp Kai lap ps 0o, svco psxaPaAAsxai p ao%voxpxa xr|cg Kspaiag, Siaxp- 
pcovxaq opcoq xo ppKoq xcov axoiyskov axa0spo imoAoyiapsvo yia auyvoxpxa Asvroopyiaq 
f=900MHz. 

Ms xo 7tpoypappa astcxou aoppaxoq Kai ps pia asipa aoppaxivcov povxsAcov psxa- 
PaAAaps yia xr)v Ka0s 7tspi7txcoap xiq xipsq xcov avxiaxoixcov 7iapapsxpcov. H psxaPoAp 
anxp Kopaivoxav psxaqo opiaKcbv xipcov 7100 Ka0opiaxpKav psxa a.710 scpappoyp sp7isipi- 
kcov xi)7icov, 7ioi) 7iapaxl0svxai and 7ipaKxiKooq KaxaaKsoaaxsq. A710 xpv oAp Sispsdvpap 
7ipoKi)7ixoi)v xa a.K'OAooOa aop7ispaapaxa: 

i. H Asixoopyia xpq Ground Plane sqpysixo.i 7iAppcoq ps xov aovu7ioAoyiapo xpq na- 
ponaiaq xcov aKxivcoxcbv axoiyskov xpq fldapq. 

ii. H 0scoprixiKfi Kai OTtoAoyiaxiKp psAsxp s8si^s 6x1 xo 718810 aKxivoPoAiag sivai lao- 
Kaxsn0nvxiKo, p xipp xpq Kaxso0ovxiKoxpxaq 8sv qsTispvdsi anxp xon svoq 81716 Aon 
A/2 Kai 6x1 sivai Sovaxov va Tisxuxoopo aovxoviapo xpq sv Aoyco Kspaiaq 7toAu 
Kovxa axa 50£1 

iii. H anyKpiap OscoppxiKtov, imoAoyioxiKcov Kai 7tsipapaxiKcov KuxsSsiqs xp aopcpcovia 
psxa^n xoog. 

Ta %apaKxppiaxuca 7100 Tiupooaidqsi pia Kspaia Ground Plane sivai xsxoia coaxs va xpv 
Ka0ioxonv Tipoxippxsa, yia xp yppaipoTioipap xpq as sva anaxppa aaoppaxpq S7iiKoivco- 
viaq. 


2.10 : MsAsxp ;ropdAApApc diaxa^pc Kspauov Yagi. 

H 7iapaAApAp 81d.xa.qp Kspaicov Yagi(axoipa Kspaicov Yagi) sivai svaq aovSuaapoq 
860 p 7tspiaaoxspcov Kspaicov Yagi, as 7iapaAApAp Siaxa^p, ps Koivp xpocpoSoaia, as 
Siacpopooq yscopsxpiKooq aovSoaapooq, [17]. 'O7icoq 7ipoKU7ixsi Kai and xpv ovopaaia 
xpq 81d.xa.qpq xo Sopuco xpq axoiysio sivai p Kspaia Yagi-Uda, acpon anxp sivai sopoxa- 
xa 8ia8s8opsvp, Kdvovxaq sxai xo 0A0 anaxppa, a%sxucd Tipoaixo, and a7io\|/p Koaxooq, 
scpoaov PsPaia, Kpi0si KaxaAApAo, yia xpv KaAnyp xcov n p 0 8 lay p a p ps vco v aTtaixpascov. 
Oi Aoyoi Tipoxippapq xpq sv Aoyco Kspaiaq sivai xo psyaAo Ksp8oq, 0 KaAoq auvxsAsaxpq 
”Front-to-Back Ratio”(FBR) Kai sva a%sxucd sAsyxopsvo Siaypappa aKxivo[3oAiaq ps 
pucpsq aysxiK'd ycovisq avoiypaxoq (Beam Width). H 7iapaAApAp Sidxaqp anxcov sqaacpa- 
Ai^si aKopp KaAnxspa aiioxsAsapaxa. 

Mia Kspaia Yagi-Uda a7ioxsAsixai and sva xpocpoSoxonpsvo axoiysio Kai apKsxa 
7iapaaixiKa, xa 07101a sivai 7iapaAApAa axo svspyo 81710A0 Kai PpiaKovxai as S7taycoyi- 
ki) an qsnqp ps anxo (lyppa 2.11(a’)). MspiKa and xa 7iapaaixiKa(Pop0pxiKa) axoiysia. 
Xppaipsuonv and pAsKxpiKp a7io\|/p, aav KaOpscpxsalavaKAaaxppsq) Kai aAAa a a psysv- 
0nvxiKoi cpaKoi (KaxsnOnvxppsq). Tia va Asixonpypasi sva 7iapaaixiKo axoiysio. sixs aav 
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MsAixp Kai 7iiaxo7iolpap povxcAcov Kspaicov. 


avaKAixaxppaq, slxs aav Kaxso9ovxppaq, 9a 7ips7isi va sysi, xoao aoyKSKpipsvp anoom- 
ari and xo svspyo SItioao, oao Kai aoyKSKpipsvo pf|Koq Kai aKxiva. 'Exai, ysviKa, xo 
7iapaamKo axoiyslo ttod 9sA,oops va Asixoopysl aav avaicXaaxppag, 9a 7ips7isi va sysi 
aoxs7iaycoyiKp aop7ispupopa Kai aovs7icbg xo p?csKxpiKo xoo ppKoq 9a 7ips7isi va slvai 
Xiyo psyaAoxspo and xo p^sKxpiKO ppKoq 7ioo avxiaxoiysl axr| aoyvoxpxa aovxoviapoo 
(Asixoopylaq). Tia va as ixoopyp as i aav KaxsD9ovxppag, 9a 7ips7isi va Tiapooaiaqsi yco- 
ppxiKp aop7ispicpopa Kai aDveTxdbc; 9a 7ips7isi va sysi piKpoxspo p^sKxpiKO ppKoq and xo 
pASKxpiKO ppKoq A/2 xoo svspyoo Sittoaod. H aK07iipoxpxa xoo avaK^aaxppa, slvai va 
[IcAxitoaci xov Aoyo FBR (va psicoasi xiq TiapspfloAsq and 7ilaco), svco xoo Kaxso9ovxppa 
slvai va Kavsi 7110 oqi) xov Kopio Aoflo, psubvovxaq xr| ycovla piapq laypoq. To KspSoq, 
xo Siaypappa aKxivoflo/daq Kai p aov9sxp avxlaxaari siaoSoo xpq Kspalaq Yagi-Uda, 
mdoplqovxai and xa aysxiKa TiAcixp Kai xiq cpaasiq xcov psopaxcov 7100 xpsyoov as oka 
xa axoiysla xpq 8ia.xo.qpq (slxs 7iapaaixiKa, slxs svspya). IIps7isi va aripsico9sl, oxi yia 
va sysi pia Kspala KspSoq, a7iaixslxai va aoyKsvxpcbvsi xpv svspysia aKxivoflo/daq as 
pia aoyKSKpipsvp Kaxso9ovap Kai va psuovsi xpv a.KxivoPoAoopsvp svspysia Tipoq xiq 
66Asq Kaxso9i')vasiq. Kaxa aovs7isia, xo KspSoq slvai axsva aovSsSspsvo, xoao ps xo 
Kaxso9ovxiKO Siaypappa aKxivoflo/daq, oao Kai ps xiq o.TicoAsisq aoxpq. 

H Kspala Yagi-Uda pnopsl va 9scopp9sl aav yswpxopaq yia xpv 7iapaycoyp piaq 
axoipaq opoloiv Kspaicov. Aoxp xp 8 idxaqp -y svvpxo pa xp 9scopoops aav sva ”koox!” 
(SopiKo axoiyslo), axo 071010 8s p7iopsops va S7ispPoops Kai va aMca^oops Kouioia and 
xa (yscopsxpiKa p pA,SKxpiKa)yapaKxppiaxiKa xpq Kai Kax’ S7iSKxaap xo Siaypappa aKxi- 
voflo/daq aoxpq. Tia imoAoyiaxiKooq Aoyooq 9scopoops oxi p Kspala a7ioxsAslxai and 
opoia SItioao. (mpa.AApAp psxaxo7iiap xoo 8i7i6A,oo-yswpxopa, apa 18io ppKoq, Kai 18ia 
psopaxiKp Kaxavopp). To kooxI, yopo.Kxpplqsxoi cog Tipoq xp axoipa, aav p 8ia.xa.qp 
avacpopaq and xpv 07iola 7ipoK07ixsi p 7iap66Ap?cp Siaxa^p xoo Eyppaxoq 2.1 l(P’), ps ps- 
xaxoTilasiq ava axa9spa Siaaxppaxa 7iavco as pia so9sla ypappp, xcov a.KxivoPoAoovxcov 
8 ia.x6.qsco v( kodxicov), ps xpocpoSoala 18ioo TiAaxooq Kai axa9spp Siacpopa cpaapq psxa.qo 
xooq. 

H 9scoppxiKp ps^sxp xpq Siaxa^pq xoo lyppaxoq 2. 1 l(P’) ansSsi^s oxi, [17], osX. 2 - 
12,15 yia va 7isxoyoops xp psyiaxp Kaxso9ovxiKoxpxa xpq axoipaq, 9a 7ips7isi va xpocpo- 
Soxoovxai oAsq oi Kspalsq aKpiPcoq aopcpaaiKa, Kaxi PsPaia 7100 ylvsxai 710 A 0 SoaKOAo ps 
xpv a.oqpap xoo 7 iA,p 9 ouq xcov Kspaicov, 7ipoKsipsvoo xoao va Ka/a')i|/oops xiq a7iaixpasiq 
KspSooq, oao Kai va ppv yavoops svspysia 7ipoq Kaxso96vasiq 7100 8s paq svSiacpspoov. 
Av 9s?coops va 7isxoyoops ”7ispiaxpocpp” xcov ?coPcov xpq axoipaq ps p^sKxpoviKo xpo- 
710 , slvai a7iapalxpxo xa SopiKa axoiysla va xpocpoSoxoovxai ps Siacpopa cpaapq. Expv 
7ispi7ixcoap aoxp p xipp xpq Kaxso9ovxiKoxpxaq slvai psicopsvp. 

Ta S7ii9oppxa yapaKxppiaxiKa xpq axoipaq opoicov Kspaicov Yagi-Uda, xa 07101a ava- 
cpsp9pKav 7iapa7iavco, pxav p acpoppp yia pia 7110 avaAoxacp psdsxp xpq opaSaq aoxcov 
xcov Kspaicov, ps xp Pop9sia Kopicoq OTioAoyiaxiKcdv 7ipoypappaxcov. To Kopioxspo slvai 
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(a') Kspala Yagi-Uda, r\ 07101 a anoTsXeoe xov yswf|xo- 
pa yia xr|v 7iapayoyp axoipag opoiov Kspaubv. 
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(c) &nt«rtn&s . «« . duth. gr 


(P’) Sxoipa opoiov Kspaubv Yagi. 


£%f|pa 2.1 1 : rswf|xopa<; Kai axoipa opoiov Kspaubv Yagi aopcpaaiKa xpocpoSoxoops- 
veq. 

to 7ipoypappa ^S7ixox> abppaxog, xo 071010 a7ioxs^si psxpo abyKpiar|<; yia 07ioio8f|7ioxE 
aXko 7ipoypappa awcaaasxai yia xp 8iaxa£,p 7ioi) ps^sxaxai Ka0s cpopa. Ms Paap xr) 
OsoppxiKp psAsxp 7tpoa8iopiaxpKav apyiK'd oi Ps/aiaxsq rcapapsxpoi, yia xiq OTioisq xo 
KspSog Siaxppsixai as ui|/pAd S7ii7is8a Kai xo Sidypappa aKxivoPoAxaq sivai 7110 axsvo, 
as awSoaapo Tiavxa ps xo xapp^o Koaxog. 

r ta xpv 7iapa^r|^ri 8id.xa.qp Kspaubv Yagi oi Tiapdpsxpoi 7100 S7ippsd^ow xo uspSoq 
Kai xo Sidypappa aKxivoPoWaq sivai: 

i. H aTioaxaap Siayopiapou xov Kspaubv ttou auviaxobv xp axoipa. 

ii. To jiApOoq xov Kspaubv auxpq. 

iii. H auyvoxpxa Asixoupyiaq. 

iv. O xporcoq Siaxa^pq xov Kspaubv xpq axoipaq axov xwpo. 

Ms xo 7ipoypappa aejixoi) abppaxoq Kai ps pia asipa aoppaxivov povxsAov pcxa.pd.A- 
Aaps yia xpv Ka0s 7ispi7ixoap xiq xipsq xov avxiaxoiyov 7iapapsxpov. H psxa.poAp auxp 
Kopaivoxav psxaqo opiaKov xipov ttod KaOopiaxpKav psxa ano scpappoyp sp7isipiKov 
xo7iov. Tia xpv ETiaApOsoap xov a.TioxsAsapdxov upay paxouo ipOp ks Kai KaxaaKsuaaxi- 
Kf) psAsxp pspiKov and xa auppdxiva povxsAa 7100 ava/diOpKav axo axaSio xpq uttoao- 
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MsAsxp Kai 7uaxo7toipap povxsAcov Kspaicov. 


yiaxucpg psAsxpg. A710 xr|v oAp Sispsovpap 7 ipoid) 7 ixoov xa aKoAooOa aop 7 ispaapaxa: 

Dxav Osxoops aav Tipcoxo Kpixppio axpv STtiAoyp xoo auaxppaxog-Kspaiag anXd xo 
KspSog, xoxs r| 7xpcbxr| 7ipoa7ia0sia KaAoypg xcov a7iaixpascov KspSoog yivsxai ps xp xppop 
xr|c; Kspaiag Yagi-Uda noXXcbv axoixsicov, [17],asA.4-18. Eav OsAoops Aiyo psyaAoxspo 
KspSog, xppcipoTioioops Kspaia Yagi ps 7toAAoog avaKAaaxppsg , [17],asA.4-5,17. Dxav 
a.Kopp Ssv TTSxuxaivoupe xo S7ti0oppx6 KspSog, xoxs r\ tcAsov svSsSsiypsvp Aoap sivai 
r\ xppap 7iapaAApApg Siaxa^pg Kspaicov Yagi aopcpaama xpocpoSoxoopsvsg. To aopTis- 
paapa axo 071010 KaxaAp^aps, as a^sap ps xo 7tAp0og xcov Kspaicov Yagi xpg axoipag, 
OscoppxiKa xooAaxiaxov, sivai 6x1 KspSog ao^avsxai 7ispi7ioo Kaxa 3dBi, [17],asA.4-17, 
Ka08 cpopa 7100 SuiAaaia^sxai xo 7iAp0oq xcov Kspaicov Yagi 7100 cztioxeAoov xp axoipa. 
Aoxo, loyosi 710 ao KaAa, oxav p adqpap xoo TiApBoog xcov Yagi xpq oxoipaq, yivsxai as 
800 Siaaxaasig, xo KspSog 7iapooaia^si pm ao^pap yopco axa 2.9dBi, yia Ka0s SmAa- 
aiaapo. IIps7isi va xoviaxsi oxi xa apiOppxiKa aoxa a7ioxsAsapaxa avxiaxoi%oov axpv 
7ispi7ixcoap, 67100 oi aTioaxaasiq Siaxcopiapoo psxaqo xcov Kspaicov sivai oi PsAxiaxsq, 
svco ps aAAsg a7toaxaasig Siaxcopiapoo o poOpog ao^papg xoo KspSoog (ps xo 7tAAp0og 
xcov Kspaicov) sivai piKpoxspog. 

Ixpv 7ispi7ixcoap 7100 axpv STUAoyp xoo aoaxppaxoq-Kspaiaq paq svSiacpspsi xo 8ia- 
ypappa aKxivoPoAiaq Kai aoyKSKpipsva xo axsvspa xoo AoPoo ps sAsyyopsvo xpo7io xoxs 
apyiK'd yivsxai yppap Kspaiag Yagi-Uda ttoaacov axoiysicov. Aoqdvovxaq xo 7iAp0oq xcov 
axoiysicov piiopodps va axsvsdoops xov icopkoq AoPo (va piKpaivoops xp ycovia piapq 
la^oog), sixs povo cog 7tpog xo E-s7ii7is8o, sixs povo cog 7ipog xo H-s7ii7is8o, sixs Kai cog 
7ipog xa 800 S7ii7is8a. To Siaypappa aKxivoPoAiaq axsvsdsi (yivsxai ogdxspo) (as aysap 
ps aoxo xpg a7tApg Yagi), cog 7ipog xo S7ii7is8o sksivo, 67100 avpKsi 0 a^ovag xpg axoipag, 
svco cog 7ipog S7ii7is8o KaOsxo axov a^ova aoxpg, xo Siaypappa 7iapapsvsi apsxaPApxo 
oxav avacpspopaaxs as axoipsg piag Siaaxaapg. Sxpv 7ispi7ixcoap 7100 01 axoipsg sivai 
860 Siaaxaascov, TiExiiyaivoops axsvspa xoo Siaypappaxog aKxivoPoAiag Kai cog 7ipog xa 
860 S7ii7is8a, acpoo pia xsxoia Siaxa^p a7toxsAsi Tipocpavcog ysvksoap xpg axoipag piag 
Siaaxaapg. H ogdxpxa xoo Siaypappaxog aKxivoPoAiaq sivai avaAoyp xoo 7tAp0oog xcov 
Kspaicov Yagi 7100 aoviaxoov xp axoipa. 

TsAog, as pia axoipa ps aoyKSKpipsvo 7tAp0og opoicov Kspauov, 7tsxoxouvoops ps- 
yiaxo7ioipap xoo KspSoog, oxav 01 a7ioaxaasig Siaytopiapod (psxagd xcov Kspaicov), ko- 
paivovxai and 1 ,5 a scog 2 a. Av S7ii0opoops opcog sAa%iaxooq 7iapa7iAsopooq AoPoog axp 
XapaKxppiaxiKp xpg axoipag opoicov Kspauov, p a7ioaxaap Siaycopiapoi) 7ips7isi va sivai 
0.9 A. 

Msxa a7io pia sKxsvp psAsxp, xsAma 7ipoK07ixsi xo aop7ispaapa 6x1 p 7iapaAApAp 
Sidxagp Kspaicov Yagi piropsi va 7iapooaiaasi xa S7ii0oppxa xapaKxppiaxiKd. yia va xpv 
Kaxaaxpaoov KaxaAApAp yia 7ioAAsg scpappoysg, povo oxav 7ipaypaxo7ioip0si pia KaAp 
OswppxiKp psAsxp-Sispsovpap, p 07101a 0a oSpypasi xoao axpv KaxaAApAp 7tpo8iaypacpp 
xcov KaxaaKsoaaxiKcov Tiapayovxcov, oao Kai axp PsAxiaxo7ioipap xcov aoviaxcoacov Kai 


2-22 




H Aiokokovikt) Kspaia (Skeleton Disc Cone Antenna). 


2.11 


xskiKa as pm 7tpoasKxiKp KaxaaKsnp. 


2.11 : H AiaKOKtoviKrj Kspaia (Skeleton Disc Cone Antenna). 

H 8 ia k o k o ) v i k p Kspaia sivai pm KaOsxa nokeopsvp Kspaia, p 07toia sivai snpsax; 
8ia8s8opsvp cog ysviKpg yppapg Kspaia snpsiag ^cbvpc; anyvoxpxcov, [18]. IlksovsKxsi 
axo oxi pjiopsi va ksixonpypasi paKpia Kai avs£,apxpxa and xo sSacpog. Ejiuiksov, acpon, 
koyco xpq KaxaaKsnp c; xpq (Eyppa 2.12(a')), xo psyiaxo psnpa PpiaKsxai axpv Kopncpp 
avxi axp [Sdap xpq Kspaiaq Kai p okp Sidxaqp anaacopsnsxai as svav no'ko p axpv Kopncpp 
svog Kxipion, xa yapaKxppiaxuca aK'xivoflo/aaq xpq piiopsi va 7tpoasyyiaonv sva Sittoao 
axov sksnOspo ycbpo. H psxaPokp xpq avxiaxaapq opcoq ps xp anyvoxpxa sivai tcoad 
pmpoxspp and sva 07ioio8f|7i:oxs 8i7toko, aKopa Kai yia 8i7ioka ps 7tokn piKpoxspo koyo 
ppKong-Siapsxpon . 

H SiaKOKcoviKi) Kspaia Siaxripsi svav yappko koyo axaaipcov mpaxcov (SWR), xpq 
xa£,pg xou 1.5:1 p Kai kiyoxspo, yia pspmsg OKxaPsg anyvoxpxcov. Kaxco and xp anyvo- 
xpxa yia xpv 07ioia p Kspaia sysi aysSiaaxsi, o koyo q anxog an^avsxai yppyopa, akka 
svxog xpg ”7tspioypg ksixonpyiag” p Kspaia 7iaponam^si pm apiaxp 7ipoaappoyp ps xo 
Sppocpiksg opoaqoviKo KakcoSio xcov 52Q. Etuttasov, p Siokokcovikp Kspaia spcpaviqsi 
Kakp yapaKxppiaxiKp avxiaxaap navco and sva 7is8io anyvoxpxcov 10 Jipoq 1 Kai piKpp 
ycovia aKxivoPokiag ps piKpp psxaPokp axo Siaypappa aKxivoPokiag 7tavco and sva 3:1 
p 4:1 7is8io anyvoxpxcov. 

Mm Siokokcovikp Kspaia a7toxsksixai and Sno xpppaxa: svav opiqovxio SiaKo Kai 
svav KaOsxo kcovo. To 7ispiypappa xon kcovod sivai sva laorcksnpo xpiycovo Kai p Siaaxa- 
ap anxou L lap ps a/4 axov sksnOspo ycopo, yia xp yappkoxspp anyvoxpxa ksvronpyiaq 
(Syppa 2.12(a’)). O SiaKog sivai xoiioOsxppsvog axo Tiavco pspog xpg Kspaiag Kai aiio- 
povcopsvoq and xov kcovo Kaxa S(xo S tioikiaasi and 2.54 scoq 15.24cm avakoya ps xp 
anyvoxpxa ajroKOTipg, yia xpv 07ioia sysi aysSiaaxsi). Anxo yivsxai anvpOcoq ps kooioio 
apKsxa laynpo daiko yia va axppiqsi xov SiaKo. O sacoxspucoq aycoyoq xon opoaqoviKou 
KakcoSion 7ispva psaa and anxo xo daiko Kai anvSssxai ps xov SiaKo, svcb xo 7tpoaxa- 
xsdxiko Kaknpa anvSssxai ps xov kcovo. Tia xp psksxp xpq Kspaiaq axa HF, Aoyco xon 
cpnaiKon xpg oyKon, o SiaKog 7ipoaopoicbvsxai ps pm KaxaaKsnp (Syppa 2. 12(p’)), p 
07ioia a.TioxsAsixai and okxco aKxivsq 7ion anvSsovxai psxaqu xonq ps anppaxa. Eivai ap- 
pavxiKo oxi sva anppa anvSssi xa Kaxco aKpa oacov xcov anppaxcov 7ion 7ipoaopoicbvoDV 
xov kcovo, Kai akko sva anvSssi xa s^wxspiKa aKpa xcov aKxivcov oi 07iois<; 7ipoaopoico- 
vonv xov SiaKo. Anxa xa anppaxa [Isaxicovodv xpv a.TioxsAsapaxiKoxpxa xpq KaxaaKsnpq 
Kaxa sva a^ioappsicoxo PaOpo. Av xojioOsxpOsi Kai aKsksxog xoxs p Kspaia pjiopsi va 
xo7ioOsxp0si Kai paKpia and xo sSacpog. Tia xp psksxp xpg Kspaiag axa VHF Kai UHF, 
o Kcbvog p7iopsi va sivai Kai aDp7iayp<;, and Kanoio snKoka Kaxspyaaipo psxakko, oncoq 
o yakK oq. 
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(a') H O.K/ j\ 8 1 G K O KCO V l K f] KS- 
pala. 



(P’) H ota)K^ppcopsvp Sigkokco- 
vikt| Kspala, 7tpoGopoicops- 
vr| ps Goppaxa. 


£X0P a 2.12 : nspvypa(pf| Kai yscopsxpla 8 igkokcovikp<; Kspalag. 


Ta STuOoppxd yapaKxppioxiKd xpq 8igkokcovikp<; Kspalaq ps gks^sxo, xa 07iola ava- 
cpspOpKav napajiavco, pxav p acpoppp yia pia tuo avaAoxocp psAsxp xpq opaSaq aoxcbv 
xcov Kspaicov, ps xr| PopOsia icoplcoq imoAoyiGxiKeov 7tpoypappaxcov. To Kopioxspo slvai 
xo 7ipoypappa astixoo Goppaxoq. Ms [3 dap xo Oscoppxuco povxsAO ttoo ava7ixd%0pKS na- 
pajiavco 7ipoG8ioplGxpKav apjpKa oi Ps^xigxsi; 7tapdpsxpoi, yia xi<; OTtolsg p avxlaxaap 
sigoSoo slvai TipaypaxiKp Kai lap ps 50f2, xo (SWR) slvai xpg xa£,p<; 1.5:1 p Kai tayoxs- 
po Kai p ycovla aKxivoPoMag Siaxppslxai piKpp, yia xo psyaAoxspo Sovaxo sdpog ^covpg. 
Tia oAa xa povxsAa loydsi p 7tpoGsyyiap oxi xo povonoAo xoo SIgkoo Kai xod kcovoo 
o.ttoxsaoov sva xpppa. 

Tia xp 8 ig k o k o ) v i kt) ps gksasxo Kspala p Kupioxspp yscopsxpucp jiapdpsxpoq xpq 
KaxaGKsopt; slvai o apiGpog xcov xpppaxcov Gxa 07iola Siaipslxai xo povxs^o. Ms xo 
7ipoypappa aejixoo adppaxoq Kai ps pia asipa ooppaxivcov povxsAxov psxa|3dA,A,aps yia 
xpv Ka0s 7 ispl 7 ixwGp xpv xipp xp<; 7tapapsxpoo(17, 49 Kai 97 xpppaxa). And xpv o?ip 
Sispsdvpop (7isipapaxiKp Kai imoAoyiaxiKp) upoKOTrcoov xa i/KOAooOa aopuspaapaxa: 
a. H SiGKOKcoviKp ps gksasxo Kspala slvai 7ipaKxiKp, Kai 0a pnopodGS va yppoipo- 
7 ioip 0 sl gov pia ysviKpg xP 0 cp<; Kspala sopslag ^covp<;. BsPaia 8 sv 0a s^si xpv 18ia 
Ka.Ap anoSoGp ps pia Kspala povpq qcovpq KspSooq jipoaappoapsvp yia Ps/aioxp 
anoSoGp, a.AAd 0a slvai apKsxa yppipp yia TioAAsq spaaixs^viKsg scpappoysq. Ta 
ppKp xcov Gxoiyslcov 8 sv slvai Kplaipa av o KaxaaKsoaaxpq xa Kavsi apKsxa ps- 
yd.Aa Siaxppcovxaq xaoxo%pova xp Siapsxpo xoo SIgkoo 7ispi7ioo axa 67-70% xoo 
OAIKOO ppKooq xcov aKxlvcov xoo KCOVOO. 
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p. Oao o apiBpoq xcov aKxlvcov axov gks^sxo psubvsxai, p KapiniAp xou Aoyou oxa- 
aipcov Kupaxcov s^st 7tspioo6xspsg pexaPo^sg, [18], asX.22. E7tlopg, 9a 7tps7tsi va 
oppsuo9sl oxi xo TiApBoq xcov aKxlvcov axov kcovo slvai tuo oppavxuco and xo av- 
xloxoiyo axov 81gko. Tia va 8iaocpa?uoxsl pia S7ri7is8p KapiiuAp xou Aoyou SWR, 
9a 7ips7isi o api9pog auxog xcov aKxlvcov yia pia Kspala HF va slvai pucpog, svcb 
yia pia VHF 9a pxav 7ipoxipoxspp pia skSoxp ps okxco p 7tspioo6xspsg aKxlvsg. 
y. Ms xpv au^pop xou api9pou xcov xpppaxcov axa 07101 a Siaipslxai xo povxtAo, ps- 
ya?ubvsi Kai xo supog ?csixoopylag xpg Kspaiag. E7riopg, 7iapaxppslxai oxi yia xa 47 
Kai 97 xpppaxa xo Siaypappa aKxivo[3oMag, [18], asA,.58-61, o ?c6yog SWR, [18], 
osL63, xo 7ipaypaxiKo, [18], oeL65 Kai xo cpavxaoxiKo pspog, [18], azk.61 xpg 
avxloxaopq siooSou Kai p oxsxucp Kaxsu9uvxiKoxpxa, [18], as a. 7 1 Tiapouoiaqouv 
xauxoaipp aup7ispicpopa, svcb yia xa 17 xpppaxa auxp Siacpspsi apKsxa. £2oxooo 
coq Tipoq xpv Kaxsu9uvxiKoxpxa xa arcoxsAsopaxa slvai 18ia avsqdpxpxa and xov 
api9po xcov xpppaxcov, [18], asX.73. 

Msxa aiio pia SKxsvp psAsxp, xsA,uca Kaxa.Apyoups axo oxi p Siokokcoviki] ps gksaexo 
Kspala TiapoDoia.qsi xa %apaKxppioxiKa, 7iou xpv Ka9ioxo6v 7ipoxippxsa yia scpappoysg 
7iou ypsia.qovxai Kspalsq supslaq qcbvp q. 


2.12 : H Kspala X-BEAM. 

H Kspala X-BEAM slvai pia up/pArjc; a7i6Soopg, supslag i^cbvpg Kspala, p 07iola slvai 
iSaviKp yia pa8ioxsipioxsq ps 7tspiopiopsvo %cbpo. Ms [3dop xp Siaximcoop auxp 7ipay- 
paxo7ioip9pKs pia psAsxp xpq ouyKSKpipsvpq Sidxaqpq, sxai cbaxs va slvai 7ipoflAsi|/ipp 
p aupTispicpopa xpg yia svSsxopsvp TipaKxiKp xppop, [19]. 

H X-BEAM slvai pia oupjiaypq skSo/ji piaq Yagi-Uda 8 uo oxoiyskov, xpq oirolaq p 
ajioSoap laoSuvapsl p U7ispPalvsi auxpg xpg Yagi. 'E^si Ka^o supog Ipbvpg, sva KspSog 
6dB 7 iavco and xo SItioao Kai 15 ps 18dB Aoyo Kaxsu9uvxiKpg aTioxsAsopaxiKoxpxaq 
Kspaicbv(F/B). 

H Kspala X-BEAM a7ioxs?cslxai and xsoospig Ppaxlovsg (arms) oo%va KaxaaKsua- 
opsvoug and a^oupivsvioug oaApvsg Kai xsoospa cpopxiopsva auppaxiva tails (oupsg 
xcov Ppaxcovcov) yia Ka9s ou%v6xpxa (S^ppa 2.13(a')). To7io9sxslxai ouvp9cog as opi- 
^ovxio S7ii7is8o, 7tapo?co 7iou pia 9sop as KaxaKopocpo(Ka9sxo) S7ii7is8o piiopsl va xpp- 
Gipo7ioip9sl. Elvai 710 A.U piKpoxspp Kai s^acppoxspp and pia Yagi 8uo oxoixslcov yia xpv 
18ia qcbvp oo%voxpxcov. 

AiaKpivoups 8uo ximoog Kspalag X-BEAM: Tig psyodcou (psylaxou) psys9oug X- 
Beams (full-size X-Beams) (S^BP 01 2.13(a')) Kai xig piKpou (s^axloxou) psys9oug X- 
Beams (minimum-size X-Beams). H psya.Aou psys9ouq X-Beam sqaocpa/dqsi pia KO.Ap 
7ipoaappoyp ps 50Q opoaqoviKo Ka/xbSio Kai xo psyioxo Suvaxo supoq qcbvp q. IIpo- 
xslvsxai yia 19, 15 Kai 29 psxpa. H piKpou psys9oug X-Beam s^sv 7iapopoia a7io8oap 
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alia to SWR slvai 7ispi7ioi) 1 . 4 : 1 . Eqaixlaq xcov 7110 kovxcov Ppayiovcov, xa aKpa xcov 
tails spyovxai aysSov as S 7 tacpf|. XppaipoTioislxai yia 30 Kai 40 psxpa. 




(a') H popcpp xpg X-BEAM axpv (P') H popcpp xpg X-BEAM axp Ssnxspp 
7ipcoxp 7tpoasyyiap. Tipoasyyiap. 


Eyppa 2.13 : Oi 86o 7tpoasyyla£ig xpg Kspalag X-BEAM. 

H 7tsipapaxiKp ps^sxp xpg Kspalag xon lyppaxog 2.13(a') a7is8si^s oxi, [19], asLl- 
8,11 rj 7ipaypaxiKp aiioSoap xpg X-Beam slvai £K7iApKxiKa 7iapopoia ps aoxp piag Yagi 
xpicbv axoiyslcov. H o/.p Sidxaqp Oscopsixai axov s^sOOspo ycbpo ayvocovxaq xo auvoAo 
xcov aoituov (puaiKcov avxiKsipsvcov. 

r la pm Tiio oAOKApptopsvp psAsxp xpq Kspaiaq Kai Kiiplcoq yia S7ialf|0si)ap xcov yapa- 
KxppiaxiKcbv 7ioi) 7ipoxslvovxai and xouq TipaKxiKooq KaxaaKsnaaxsg, Tipay paxoTio ip0p ks 
K ai avd/map auxpafimoAoyiaxiKp psAsxp) ps xp Pop0sia imoAoyiaxiKcov 7ipoypappaxcov.. 
To Kopioxspo slvai xo 7ipoypappa Isnxov an ppaxog. Ms Paap xo 7isipapaxiKO povxs- 
lo 7ioi) ava.TrxoyOpKS 7tapa7idvco TipoaSioplaxpKav, as OscoppxiKO S7ii7is8o, oi [IsAxiaxsq 
7iapapsxpoi, yia xiq 07iolsg p a7io8oap Kai p anp7ispicpopd xpg Kspalag slvai iKavo7ioip- 
xiKsg. T la xov 18io aK07io SispsovpOpKs Kai pia Ssnxspp 7ipoasyyiap xpq yscopsxplaq xpq 
X-Beam (Eyppa 2. 13(p')), axpv 07iola oi Ppaylovsg 8sv svcbvovxai yia va ayppaxiaxsl 
ycovla 90o. AvxlOsxa KaxaA/pyoov as sva soOoypappo xpppa ET, xo 071010 sysi axaOspo 
ppKog 0.01m. Oi ycovlsg 7toi) ayppaxl^onv oi Ppaylovsg ps xo ET slvai 135o Kai anpPo- 
/dqsxai ps TH. H 7tpyp xo7io0sxslxai axo psao xoo ET xod o8pyoupsvon axoiysloo xpq 
Kspalag yia va 8iaxppp0sl p anppsxpla xpg X-Beam. 

H anyvoxpxa KaxaaKsnpg 7100 7 ipoxslvsxai yia xpv Kspala X-Beam ano xo QST Kai 
ARRL Antenna Compendium#l slvai f=14.1MHz. DTicoq a.TioSsiKvusxai a 7 io xo 81 a- 
ypappa Kaxso0nvxiK6xpxag xpg Kspalag cog 7tpog xp anyvoxpxa, [19], as?c.2-ll, yia xig 
Siaaxaasig xpq Kspaiaq 7 ion 7 ipoxslvovxai, p anyvoxpxa anvxoviapon slvai f=12.9MHz. 
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r ia xr) anyKSKpipsvp ao%voxpxa Asixonpyiaq xo pf|Koq xon [Ipatova sivai 4.21532m, xon 
tail oSpyonpsvou 2.30221m rai xon tail 7tapaaixiKon 1.99957m, xipsq ot orcoisq rcApponv 
xo Kpixppio Siaipsapq xpq Kspaiaq as xpppaxa(d, <A/ 4), a7iapaixpxp 7tpon7t60sap yia 
xt|v scpappoyp xpq psOoSou xcov pombv Kai 7110 anyKSKpipsva yia xov imoAoyiapo xcov 
Sittoaikcov psnpaxcov. 

Tia xpv Kspaia X-Beam p Kupioxspp yscopsxpiKp 7iapapsxpoq xrjc; KaxaaKsnpq sivai 
o apiOpoq xcov xpppaxcov axa 07ioia Siaipsixai xo povxsAo. Ms xo 7tpoypappa As7txo6 
anppaxoq Kai ps pia asipa anppaxivcov povxsAcov psxafldAAaps yia xpv Ka0s 7ispi7ixco- 
ar| xpv xipp xpq 7iapapsxpon(8 7100 sivai Kai o sA&xtaxoq apiOpoq xpppaxcov, 16, 24, 
32, 40, 48, 56, 64, 72, 80, 88 Kai 96 xpppaxa). E7U7tAsov, SispsnvpOpKS r| anp7ispi- 
cpopa xcov povxsAcov Kai yia sva snpoq an%voxpxcov, and xr| an%voxpxa Asixonpyiaq xpq 
Kspaiaq (f=12.9MHz) scoq xp on%v6xpxa 7100 7ipoxsivsxai and xo QST Kai ARRL Anten- 
na Compendium#l (f=14.1MHz), Siaxppcbvxaq opcoq xo ppKoq xcov axoixsicov oxaQspo, 
imoAoyiopsvo yia xp aoyvoxpxa Asixonpyiaq. And xpv oAp 8ispsnvpap(7tsipapaxiKp Kai 
wioAoyiaxiKp) 7ipoKn7ixonv xa aKoAonOa onp7ispaopaxa: 

a. H X-Beam SK7isp7isi Tipoq xpv KaxsnOnvap xon 7iapaaixiKon axoi%sion xpq Kspaiaq 
psxpi xp an%voxpxa xcov f=12.9MHz, [19], asA.2-15, 16, ysyovoq 7ion spxsxou as 
avxiOsap ps xov laxnpiapo xon auyypacpsa axo ’’Designing X-Beams” oxi SK7isp- 
7isi axp ao%voxpxa Asixonpyiaq f=14.1MHz, [19], asA.2- 1 7. H KaxsnOnvap psyi- 
axon axpv 7ipcbxp 7tspi7txcoap sivai (0,cp)=(90,45), svcb axp Ssnxspp (0,cp)=(90,225). 
Snp7ispaapaxiKa, p Asvronpyia xpq Kspaiaq 0a 7ips7tsi va 7ispiopiaxsi Kaxco xcov 
f=13MHz. 

p. O Aoyoq axaaipon Knpaxoq SWR xpq Kspaiaq a7io8siKvnsxai, [19], asA.2-25 oxi 
7iaipvsi xp piKpoxspp xipp axp an%voxpxa xcov 12.4MHz(7ispi7ion 1.08). ApAa- 
8p axp auyvoxpxa anxp, scoops xpv KaAnxspp Snvaxp 7ipoaappoyp xpq X-Beam 
ps xpv opoa^oviKp ypappp xcov 50D(psyiaxp psxacpopaq laxnoq). Anxo S7u[3s- 
Pauovsxai Kai an 6 xo Siaypappa xpq anvOsxpq avxiaxaapq ps xp auyvoxpxa, [19], 
asA.2-25, 67100 xo psv 7tpaypaxiKo pspoq xpq avxiaxaapq siaoSon yivsxai 7ispi7ion 
50D, svcb xo (pavxaaxiKo aysSov ppSsviqsxai. 

y. H KaxsnOnvxiKoxpxa xpq Kspaiaq psyiaxo7ioisixai axp auyvoxpxa xcov 12.9MHz 
Kai p xipp xpq sivai 5.092, svcb p KaxsnOnvxiKoxpxa coq 7ipoq xo 81710A0 as dB sivai 
4.92. r ia pia iKavo7toipxiKp Asixonpyia xpq Kspaiaq s7uAsysxai pia anyvoxpxa 
axo snpoq 12.4-1 2. 9MHz, Kavovxaq svav aopfhpaapo psxa^n xpq psyaAoxsppq 
Suvaxpq a7ioAa[3pa( KaxsnOnvxiKoxpxa) Kai %appA6xspou Snvaxon SWR. 

8. Oi 860 7ipoasyyiasiq xpq Kspaiaq X-Beam 7iaponaia^onv xpv 181a anp7ispupopa. 
To Siaypappa aKxivofloAiaq sivai opoio yia xiq 7tspiaaoxspsq anxvoxpxsq 7ion ps- 
Asxcbvxai, [19], asA.2-29,35, svcb p KaxsnOnvxiKoxpxa, [19], asA.3-2 Kai 0 Aoyoq 
SWR, [19], asA.3-3, 7iaponaia^ouv Koaioisq Siacpopsq yia pspiKsq an%voxpxsq, 01 
07ioisq opcoq 8sv sivai appavxiKsq. Aqioappskoxo sivai 6x1 p KaxsnOnvxiKoxp- 
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MsAixp Kai 7uaxo7toipap povxiAcov Kspauov. 


xa(axri Ssbxspp 7tpoasyyiap) oxr| ao%v6xpxa 12.4MHz sysi xipp 2.92, apKsxa ps- 
yaAuxspp and xr|v avxiaxoiyp xpq 7ipcoxpq jipoasyyiapg. 
s. H au%voxpxa auvxoviapou xpq Kspaiaq X-Beam auqdvcxm Kaxa 0.1MHz, sXar- 
xcovovxa q Kaxa 5in xo ppKog xou KaOs tail, Siaxppcovxag 7iapd?Ap?ux axaOspp xr| 
Siacpopa axo ppKog xcov tails. Ms xov xpo7io aoxo oi xipsg xpg KaxsoOovxiKoxpxag 
Kai xcov Aoycov SWR kou (F/B) 7tapapsvoov a%s8ov oi iSisq povo ttod pcxaxoTiiqov- 
xai Ttpoq xa 7iavco Kaxa Ka7ioia MHz (7tspi7toa) 0.1MHz axpv 7ispioxp Asixoupyiaq), 
[19], asA.,3-6,7. 

ax. H X-Beam sivai apKsxa SbaKota) cpopxio Kai p 7ipoaappoyp xpg ps xpv opoa^o- 
vikt) ypappp xcov 50Q sivai apKsxa SbaKo^p. 0a p7iopobaaps iacog va xppcnpo- 
7ioif|aoi)ps opoaqoviK'o kcxacoSio pucpoxsppq %apaKxppiaxucpq sprcsSpap*;, KaOcoq 
etc tap q stub avxiaxa0piapa(yia pia aoyKSKpipsvp auyvoxpxa) yia va 7isxu%oups 
KaXuxspp 7tpoaappoyp. 

Msxa and pia EKxsvp psAsxp, xeaikcc 7ipo(3^s\|/aps xp ai)p7ispicpopa piaq Kspaiaq 
X-BEAM yia sv8s%6psvp 7ipaKxiKp %ppap. npaypaxoTtoipOpKs povo 7isipapaxiKp Kai 
DTioAoyiaxiKp psAsxp, ycopiq va Kpivsxai avayKaia p KaxaaKsup xpq Kspaiaq Kai p 8is- 
^aycoyp xcov psxppascov. Ta 7ipoypappaxa 7tpoacpspoov soKoMa Kai xaxbxpxa, svcb p 
KaxaaKsup xp<; Kspaiaq 8sv sivai pia suKOAp SiaSucaaia Kai a7io xpv d.AAp p Sisqaycoyp 
psxppascov a7iaixsi siSucsq auvOpKsq yia xo aqiOTiiaxo xcov psxppascov(yia 7tapa8siypa 
pia aqiOTuaxp psxppap 0a ajiaixouas xpv imapqp avpyoiKou Oa.Adpou). 


2.13 : Ldotoixisi; noXXanXdn’ svspycov axoixsiov. 

Oi auaxoiyisq noXXanXcbv axoiysicov sivai Kspaisq 7iou aTioxsAouvxai and noXXa axoi- 
Xsia, auvpOcoq opoia psxaqu xouq, xa 07ioia auvSodqovxai Kaxd.AApAa, sxai cbaxs va paq 
7ipoacpspouv KaTioia S7U0uppxa %apaKxppiaxucd. M7iopouv va yppaipoTioipOouv Kaxa 
xo axaSio xpq apyiKpq syKaxdaxaapq svoq auaxppaxoq aauppaxpq STUKOivcoviaq, sqa- 
acpa/dqovxaq pia S7UKOivcovia and appsio Tipoq appsio, Aoyco Kiipicoq xpq KaxsuOuvxiKpq 
Ssappq aKxivofloAiaq. Ms flaap xp Siaxmcoap auxp 7tpaypaxo7ioip0pKs pia ps/.sxp 8ia- 
cpopcov povxsAcov auxcov xcov Siaxdqscov. paqi ps xo [Ufl/aoypacpiKO, siqdyovxaq Tro/ampsq 
7iAppocpopis<; yia xa x«P«KxppiaxiKa xoug, 07ico<; xo Siaypappa aKxivo|3o?da<;, xpv av- 
xiaxaap siaoSou, xov Aoyo axaaipou Kupaxoq Kai xpv KaxsuOuvxiKoxpxa, sxai coaxs va 
sivai TipoPAsipipp Kai 7naxo7toippsvp p aup7tspicpopa xouq yia svSsxopsvp 7ipaKxiKp xpp- 
ap, [20]. 

r sviK'd, oi auaxoiyisq noXXanXmv ax oixstcov aTioxsAouvxai a7io axoiysia. xo KaOsva 
and xa 07101 a p7iopsi va sivai sixs aKxivoPo^pxpg X/2 p sva KaOsxo xpppa X/A navco 
and to sSacpog. To ppKog 8sv sivai navxa iao ps piao p xsxapxo xou ppKoui; Kiopaxog, 
yiaxi as pspiKobq xiiTiouq auaxoixicov sivai S7U0i)ppxo xa axoixsia va spcpaviqouv sixs 
XcoppxiKp sixs S7iaycoyiKp aupTispupopa. ndvxcoq p aTioK/aap xou ppKouq sivai (puaioAo- 
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yiKa piKpp(6yi 7iapa7iavco and 5% ax iq 7110 auvpOiapsvsq 7ispi7ixcbasiq) Kai sxai Ssv sysi 
aqioAoyp E7ilSpaap axiq iSioxpxsq aKxivoPo/daq xou axoiyslou. Ta axoiysla xcov sv 'koyco 
auaxoiysuov slvai auvpOcoq slxs TiapdAApAa slxs auypappuca psxaqu xouq svo o Suvaxai 
Kai auvSuaapoq xcov 8uo 7ispi7txcoascov, [20], as/c.1-3. E7ii7i/csov, p7iopsl va slvai slxs 
opiqovxia slxs KdOsxa axo sSacpoq avaXoya ps xpv TioAioap 7100 a7iaixslxai. I8ialxspo 
svSiacpspov TiapoDaidqouv 01 o8pyoupsvsq auaxoiylsq noXXanXmv axoiyslcov p auaxoiyl- 
sq noXXanXmv svspycov axoiyslcov (Multielement Driven Array), xcov cmolcov xa axoiysla 
slvai oSpyoupsva (Driven Elements), SpAaSp Ssyovxai layu and svav 7top7io auvpOcoq 
psaco ypapppq psxacpopaq. Ka/A slvai 01 7iapa7iavco auaxoiylsq va Paal^ovxai Kai axp 
psxco7tiKf) (broadside) sworn. Auxo op pa 1 vs 1 p Kdpia SisuOuvap xpq aKxivoflo/daq xouq 
va slvai KaOsxp axov dqova xpq auaxoiylaq Kai axo S7ii7is8o 7101 ) 7ispdaxpPavsi xa axoi- 
ysla. Ajiapaixpxp 7ipob7i60sap opcoq yia va laydsi 0 7iapa7iavco opiapoq slvai xa psnpaxa 
7101 ) Siappsouv xa axoiysla xouq va 7iapouaiai^ouv xpv 18ia cpaap. 

H psAsxp saxia.qsxai as SiKaxsuOuvxiKsq, psxcoTUKsq auaxoiylsq xpuov Kai xsaaapcov 
oSpyoupsvcov Sitioacov (Xyppa 2.14). Ms xov opo SiKaxsuOuvxiKsq swooups xiq auaxoi- 
ylsq 7101 ) uktivo[Soaouv sqlaoi) KaXd Kai axiq Suo KaxsuOuvasiq Kaxa ppKoq xpq ypapppq 
xpq psyiaxpq a.KxivofSoAlaq. IIpcoxo axaSio pxav p OscoppxiKp avd/aiap xcov Suo auxcbv 
7ispi7ixcoascov, scpappoi^ovxaq xp Oscopla xcov Kspauov. Tia /Ayouq a7i/co7tolpapq, p psupa- 
xiKp Kaxavopp OscoppOpKs ppixovosiSpq Kai xa psnpaxa, axo appslo xpocpoSoalaq, laou 
TiAdxouq Kai 18iaq (pdapq. E7tiapq, 07icoq cpalvsxai a7io xa 7iapa7iavco ayppaxa, 01 a7ioaxa- 
asiq psxaqu xcov Sitioacov slvai a/2 Kai 8sv imapysi cpaaiKp ypappp psxaqu xouq. H o/.p 
Sidxa.qp Oscopslxai axov sA.su Ospo ycbpo ayvocovxaq xo auvoAo xcov aoiticov cpuaiKcov av- 
xiKsipsvcov. And xpv avd.Tixuqp xcov Suo 7iapa7iavco Kspaicov sqdyovxai xa Siaypappaxa 
aKxivofloAlaq axa xpla Kdpia S7tl7isSa, [20], asA.3-2 Kai axov ycdpo, xa 07101 a PopOouv 
axo va aup7ispalvoups xp aup7ispicpopa xouq, oao au^avsxai 0 apiOpoq xcov 8i7ioAcov. 


T 

m 

i 



z 



3 4 






m -» 




Eyppa 2.14 : Euaxoiylsq xpuov Kai xsaaapcov oSpyoupsvcov axoiyslcov xpq OscoppxiKpq 
avaAuapq. 

r ta pia 7110 OAOKAp pcopsvp psAsxp xpq Kspalaq Kai icopkoq yia STiaApOsuap xcov yapa- 
KxppiaxiKcov 7iou 7ipoxslvovxai and xouq TipaKxiKouq KaxaaKsuaaxsq, 7ipaypaxo7ioip0pKs 
Kai avd/.uap auxpa(i)7ioAoyiaxiKp psAsxp) ps xp PopOsia UTioAoyiaxiKcov Tipoypappa- 
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2.13 


Ms7sxr| Kai 7uaxo7iolr|ar| povxs7cov Kspauov. 


xcov. To Kopioxspo sivai pia Ps7xicopsvr| sKSoar) xoo 7ipoypappaxog 7s7txoo aoppaxog 
7ioo ovopa^sxai Richwire, [20], as7.2-17, 2-20. Ms Paar| xa 5do 0scopr|xiKd povxs7a 
7100 ava7ixOx0r|Kav 7tapa7idvco 7tpoa8ioplaxr|Kav, oi Ps7xiaxsg Ttapapsxpoi, yia xig 07toisg 
T) owiodoori Kai r\ aop7ispicpopa xrjc; Kspalag slvai iKavo7toir|xiKsg. Tia xov iSio aK07io 
8ispsovf)0r|Kav Kai Ka7ioisg 7ipoasyylasiq xpq yscopsxplaq xcov 7iapa7iavco auaxoi%uov, cog 
7ipog xov xpo7io xpocpoSoalag xoog (S^ppa 2.15) Kai xr| popcpp xpg cpaaiKpg ypapppg 7100 
aovSssi xa 8l7to7a (ava8ui7copsvr| cpaaiKi] ypappp 7100 Trposqsysi and xo S7ii7is8o xcov 
8i7io7cov x\ PplaKsxai as aoxo KaOcoq Si7t7cbvsxai), [20], as7.2-37, 2-54. 

A i 






£%f|pa 2.15 : Tsaaspig SiacpopsxiKol xpo 7 ioi xpocpoSoaiag. Xxpv 7 ipcoxr| 7 tspl 7 txcoar| (71a- 
vco apiaxspa axppa) scoops xpocpoSoala axo KsvxpiKo 8l7io7o, axr) 8 sd- 
xspr) (7iavco Ss^ia axppa) ps ypappf) 7/4 KaOsxp am 8l7io7a, axpv xpixp 
(Kaxco apiaxspa ayppa) ps ypappf) 7/4 7iapa77r|7r| axo S7ii7is8o xcov 81716- 
7cov Kai axpv xsxapxp (Kaxco Ssqid ayf) pa) as sva and xa aKpala SIttoao. 
(0 xpoTiog aoxog 7 ispiypacpsxai povo axr| Pip7ioypacpla). 

H aoyvoxpxa KaxaaKsopg xcov 7iapa7iavco aoaxoi%icbv oSpyoopsvcov Sitioacov slvai 
f=300MHz, axpv 07101 a xo pf)Koq Kopaxog slvai 7= 1 m. H xipf) aoxf) S7ti7sysxai yia 
7oyoog soKo71aq axooq 07io7oyiapo6g. ETuapq, yia xr| aoyKSKpipsvp aoyvoxpxa 7si- 
xoopylag r\ aKxlva xoo aoppaxog slvai a=0.001m, r\ xipf) xpg 07iolag 7i7r)psl xo Kpixppio 
7s7ixoxr)xaa(a0.017). Ts7og, aopcpcova ps xooq Ttspiopiapooq 7100 siaaysi xo Richwire, 
r| s7dyiaxp a7ioaxaar) psxaqo 860 aoppaxcov 8 sv 7ips7isi va slvai piKpoxspr) and 860 
a.Kxlvsq xoo aoppaxoq. Ti’ aoxo xov 7oyo r\ s7dyiaxp a7ioaxaar) sivai 0.004m. 

Tia xig aoaxoixlsg xpicov Kai xsaaapcov o8r)yoopsvcov 8i7io7cov, 01 7tapapsxpoi 7100 
S7ir)psa^oov xr| aop7ispicpopa xoog slvai: 

i. O apiOpog xcov xpppaxcov axov 071010 Siaipslxai xo povxs7o. To x®piapa as ks- 
palag as xpppaxa ylvsxai ps xr) PopOsia svog 7ipoypappaxog as y7coaaa fortran, 
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Xoaxoiylsq tioaAo.tiAcov svspycbv axoi%slcov. 


2.13 


xo 07iolo avaAapPavsi va Sr|piioDpyf|aEi xo KaxdAAt]Ao apyslo siaoSoo yia xr|v 
siaaycoyi] xoo axo Richwire. To pif|Koq xcov xpii]pidxcov npenei va 7tAr|psl xo Kpixi)- 
pio 8ialpsar|<; xrp; Kspalag as xpif|piaxa(d/ <A/4), a7iapalxr]xr| 7ipod7t60sar| yia xr|v 
scpappioyi) xipq pis06Soo xcov po7tcbv Kai 7110 aoyKSKpipisva yia xov imoAoyiapio xcov 
SmoAiKcbv psopiaxcov. O apiBpioq xcov xpiripiaxcov ao£,avsxai pisypi va S7Uxsd%0s.1 
(paivopsviK'fi aoyK/aar|. 8r|Aa8f| pisypi o poBpioq a6qr]ar|q xoo cmoxsAsapiaxoq va 
apylasi va pisuovsxai. Ms fk/.ar] xcov Siaypapiaxcov xipq Kaxso0ovxiKoxr|xa<; Kai xpq 
avxlaxaar|q siaoSoo aovapxi)asi xcov xpuppaxcov yia xr|v Ka0s Kspala, S7iiAsysxai o 
KaxdAAT|Aoq api0poq. 

ii. H a7ioaxaar| pisxaqo xcov aycoycov xrpq cpaaucriq. H PsAxiaxi] a7ioaxaar| slvai aoxi) 
yia xr|v 07iola o Aoyog (SWR) slvai as iKavo7toirixiK6 {3a0po xapi]^6a(7tspl7too 1.5), 
svco T] Kaxsi)0i)vxiK6xr)xa slvai as iKavo7ioii]xiK6 {3a0po in|/r|Af|. 

iii. H ai)%v6xr|xa axr|v 07iola imoAoylqovxai Ka0s cpopa xa yapaKxripiaxiK'd xcov 7iapa- 
7iavco aDaxoiyicov. Aiaxripcovxaq xo pn]Koq xcov axoiyskov axa0spo, imoAoy tapis vo 
yia xt) ai)%voxr|xa Asixoopylaq xcov Kspaicbv(f=300MHz), Sispsovaxai r\ aopmspi- 
cpopa xooq yia sva sopoq ai)%voxf)xcov pis KsvxpiKi) xr|v f=300MHz. 

AtIO XT|V OAT] 8 IS p ST) VT] at] ( 0 SCO pi] X l KT] Kai DTTOAOy laXlK'T] ) 7ip0K07IX00V xa a.TIOXSASapia- 
xa xoo 7iapaKaxco 7ilvaKa, axa 07101 a avaypacpovxai oi PsAxiaxsq s7iiAoysq Asixoopylaq 
xcov aDaxoiyicov xpuov Kai xsaaapcov oStpyodpisvcov SmoAcov: 


loaxoiyla 3-axoi%skov. 

TpocpoSoala: ypappu) A/4 Ka0sxr| axo S 7 tmsSo xcov SmoAcov. 

YTTOAoyiapisvi] Kaxso0ovxiKoxr|xa 

5.6dBd 

0SCOpi]XlKf] KaXSO0OVXlKOXT]Xa 

5.7dBd 

loaxoiyla 3-axoiyskov, 67100 r\ cpa< 
Ka0co<; SmAcovsxai. TpocpoSoala: yi 

ami) ypapipn) Tiposqsysi and xo S 7 il 7 is 8 o xcov SmoAcov 
papipn) A/4 Kd0sxr] axo S 7 imsSo xcov SmoAcov 

YTTOAoyiapisvT] Kaxso0ovxiKoxr|xa 

7.05dBd 

0scopr]xiKf] Kaxso0ovxiKoxT]xa 

7.2dBd 

loaxoiyla 3-axoiyskov, 67100 r\ cpaaiKi) ypapipn) PplaKsxai axo S 7 il 7 is 8 o xcov Sitioacov. 
TpocpoSoala: ypappir) A/4 Ka0sxi] axo S 7 tmsSo xcov SmoAcov. 

YTTOAoyiapisvi] Kaxso0ovxiKoxr|xa 

8.64dBd 

0scopr]xiKf] Kaxso0ovxiKoxi]xa 

7.2dBd 

Soaxoi^la 4-axoixslcov. TpocpoSoala: x®pl? ypapipn) A/4. 

YTioAoyiapisvi] Kaxso0ovxiKoxr|xa 

6.76dBd 

0SCOpi]XlKf] KaXSO0OVXlKOXT]Xa 

7.1dBd 

loaxoiyla 4-axoixskov, 67100 xa 8 i 7 ioAa slvai xpocpoSoxoopisva axo Ksvxpo 

TpocpoSoala: ypappu) A/4 Ka0sxr| axo S 7 tmsSo xcov SmoAcov 

YTioAoyiapisvi] Kaxso0ovxiKoxr|xa 

6.93dBd 

0scopi]xiKfi Kaxso0ovxiKoxT]xa 

7.1dBd 
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2.14 


MeAexp Kai 7 nGX 07 toipap povxeAcov Kepaubv. 


Ilapaxppoope oxi oi 07ioAoyiapol PpeOpKav 7toA6 Kovxa axig avapevopeveg xipeg 
SKxog and xr|v 7tspi7txcoap xpq anaxoiyiaq 3-axoiyeicov pe xr| cpaaucp ypappp axo 87ii7is8o 
xcov SmoAcov. Aoxo ocpeiAexai oxr| Siaxaqp xr|q cpaaucpq ypappp q. 'Oaov acpopa xpv avxl- 
axaar) siaoSoo, axig aoaxoiyleg Try; fhpAioypacpiag, [20], aeA.1-13,14, 1-15, rj xipp eivai 
1-1. 5KQ. Aoxo elvai opOo ecpoaov 8sv yppaipo7ioipaoupe aninXsov ypappp pexacpopag 
A/4, yiaxl axpv 7tepi7txcoap 7ioi) p Ttrjyr] 7teaei ae priSsviapo psopaxog xoxe aopcpcova ps 
xp PipAioypacpla p xipp xpq avxiaxaapq 7ialpvei xexoieq xipeq. TeviKa oAs q oi aoaxoiyieq 
7ioi) avaAoOpKav elvai SiKaxeoOovxiKeq, pexoiTUKcq, pe iKavo7toipxiKp KaxsuOovxiKoxpxa. 
lav cpopxlo elvai apKexa KaAeq, aAAa povo yia piKpo ayexuca eopoq qcovpq. ETilopq, na- 
paxppoupe oxi oAeg oi anaxoiyleg eivai aoppexpiKet; Kai 8e p7iopoov va xpocpoSoxpOoov 
a7iei)0ela<; pe opoa^oviKp ypappp pexacpopag. fi' aoxo p 7ipoxelvexai p yppap balun. 


2.14 : H Kepaia TU7toi) Collinear Array. 

H Kepaia ximoo Collinear Array(aoyypappiKp aoaxoiyia) Aeixonpyei navxa pe xa 
axoiyeia ae cpaapCEav 8no SiaSoyiKa axoiyeia ae pia xexoia aoaxoiyia eivai eKxoq cpa- 
apg, xo aoaxppa an/Ji ylvexai pia Kepala appovucoo ximoo). Mia xexoioo ximoo Kepala 
eivai evag 7iAeopuc6q aKxivoPoApxpq, pe xiq KaxenOovaeig xpq peyiaxpq aKxivoPoAlaq va 
eivai ae op0e<; ycovleg ayexiKa pe xov a^ova xpg Kepalag. Y7iapyoov Siacpopeg popcpeg 
Collinear Array pe 2, 3 Kai 4 axoiyeia, [21], aeA.4. Ibpcpcova pe xp [hpAioypacpia, yia 
pia Kepala Collinear Array pe 2 axoiyeia, p KaxenOnvxiKoxpxa elvai peyaAp oxav xo 
Siaaxppa pexa^o xcov aKpcov Knpalvexai and 0.4A eco<; 0.6A. Qaxoao, p yppap oroxcbv 
xcov a7ioaxaaecov Sppioopyei SoaKoAieg axpv xpocpoSoaia xcov 86o axoiyeicov. 'Exai, oi 
Kepaleq ximoo Collinear Array Aeixoopyoov ayeSov 7tavxa pe xa aKpa xouq ttoAo kov- 
xa Kai p OecoppxiKp KaxenOnvxiKoxpxa eivai 7iepi7ion: yia 2 anyypappiKa axoiyeia 2.5, 
yia 3 anyypappiKa axoiyeia 3.1 Kai yia 4 anyypappiKa axoiyeia 4.2. Oaov acpopa xo 
Siaypappa aKxivoPoAiaq, piKpol Seoxepeoovxeg AoPol epcpavi^ovxai axo Siaypappa oxav 
yppaipoTioionvxai 7iepiaaoxepa and 86o axoiyeia, aAAa xa 7tAaxp anxcbv xcov AoPcbv ei- 
vai xoao piKpa 7100 ayvooovxai, [21], aeA.8. le eva e7ri7teSo KaOexo axpv Kepaia xo 
Siaypappa aKxivoPoAiaq eivai kokAo*;, aveqa.pxpxa xoo apiOpoo xcov axoiyeicov. 'Exai 
p anyypappiKp Aeixonpyla imppeaun xo Siaypappa aKxivoPoAiaq xpq Kepaiaq. oxav xo 
e7ii7ieSo 7iepieyei xpv Kepaia, [21], aeA.7. Sxo KaOexo axpv Kepaia e7ii7ie8o, xo Siaypappa 
aKxivoPoAiaq eivai ISio pe aoxo xcov axoiyeicov A/2 and xa 07iola a7ioxeAeixai. H ycovla 
ppiaecoq layuoq yia pia Kepaia Collinear Array pe 2 axoiyeia elvai 47o, svco anxp xoo 
8i7i6Aon 78 o. ISiaixepo evSiacpepov Tiapooaic/qei, Paaei xpq [UpAiGypacpiaq, xo eKxexa- 
pevo Double Zepp aoaxppa, xo 071010 eivai pia Collinear Array 2 axoiyeicov, ppKooq 
Aiyo peyaAnxepo and A/2 xo KaOeva(PeAxiaxp xipp 0.64A). To xpppa iron 7ipoKn7ixei axo 
Kevxpo eivai piKpo ae ppKog Kai cpepei peopa avxiOexpg cpaapi; ae yappAp xipp. 'Exai, p 
aKxivoPoAia and xo Kevxpo Siaxppeixai ae peicopeva e7ii7ieSa. Me xo Double Zepp S7n- 
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H Kspoua TUTioi) Collinear Array. 


2.14 


xnyxavsxai Kaxsn0nvxiKoxpxa 3.2. Oi Kspaist; xtood Collinear Array sivai iSavucsq yia 
7tspi7txcoasi<; 7tou S7ii0nponps SK7iop7tp p Ari\j/ri ap paxog 7ipo<; p and pia snpsia Ttspioxp 
rj 07101 a Tispipd/Asi xo appsio 7ton Os/oops va xo7to0sxpaonps xpv Kspaia, Aoyo) xon 
oxi a.KxivoPoAouv 7iav-Kaxsn0nvxiKa. Ms Paap xp 8iaxn7tcoap anxp Kai xa axoiysia 7tou 
7iapaxi0svxai and xp Pipiioypacpia, 7ipaypaxo7ioip0pKs pia ps/sxp 8iacpopcov povxsAxov 
anxcov xcov 8iaxa£,scov, s^dyovxag 7to/nxips<; 7iAppocpopis<; yia xa xapaKxppiaxiKa xoog, 
onmq xo Siaypappa aKxivoPoAaaq, xpv avxiaxaap siaoSon, xov Aoyo axaaipon Kupaxog 
Kai xpv Kaxso0ovxiKoxpxa, sxai coaxs anxa va S7taAp0snonv xa avxiaxoiya xpq pip/ioypa- 
cpiaq Kai va Ka0iaxonv 7tpoPA.s\|/ipir| xr| anpTispicpopa xcov Collinear Array yia svSs%6psvp 
7tpaKxiKp xppap, [21]. 

IIpcoxo axaSio xpq psAsxpq f|xav p ©scoppxucp avd/oap Kspaicov x67too Collinear Ar- 
ray xpicov axoiyskov (Xyppa 2.16). E7UAS%0pKS r| anyKSKpipsvp Sidxaqp yiaxi a7iaixsi 
piKpo oysxiK'd api0po Tipdqscov, svco 8sv STUAsyOpKc r| a.TiAooaxspp Kspaia xcov 86o axoi- 
ysicov yiaxi a' anxpv 8 sv avapsvovxai Ssnxspsnovxsq aoPol as avxi0sari ps Ka0s o.aao 
x07io Kspaiag xpg anyKSKpipsvpg Kaxpyopiag. Ejtiapg, 8s s^sc Ar|(p0si 07t6\|/p Kai r| ypap- 
pp psxacpopag A/4 7ion xp^id^sxai yia xpv xpocpoSoaia xpg Kspaiat;. Ap^iKa scpappoaxp- 
ks p 0scopia xcov Kspaicov yia xpv sqaycoyp xon X 07100 xon Siaypdppaxoq aKxivoPo/daq. 
KaxoTiiv, anvxa%0pKS sva Tipoypappa as y/coaaa fortran xo 071010 Tipaypaxoiioisi a?io- 
xipriar| ava 1 poipa yia xo xpiaSiaaxaxo Siaypappa aKxivoPo/iag Kai ava 5 poipsg yia 
xa Siaypappaxa aKxivoPo/iag axa 3 Kopia S7ii7is8a. Ta ajtoxs/sapaxa 7ion 7ipoKn7ixonv 
a7ioxs/onv siaoSo axo 7ipoypappa RADPAT, xo 071010 Tiapaysi xsZnca xa ^pxonpsva 8ia- 
ypappaxa aKxivoPo/iag. H o/p Siaxa^p 0scopsixai axov s/s60spo x®po ayvocovxag xo 
auvoAo xcov Aomcov cpnaiKcov avxiKsipsvcov. 


J 2 X 


Sxppa 2.16 : ©scoppxiKO povxs/o xpq Kspaiaq Collinear Array 3 axoiyskov. 

r ta pia 7iio o ao KA p pco psvp ps/sxp xcov Kspaicov xo7ion Collinear Array Kai Kopkoq yia 
S7ta/p0snap xcov yapaKxppiaxiKcov 7ion 7ipoxsivovxai and xonq 7ipaKxuconq KaxaaKsna- 
GTsg, 7ipaypaxo7ioip0pKs Kai ava/nap ( 0710 /oyiaxiKp ps/sxp) pspiKcov povxs/cov anxpq 
xpg opaSag, ps xp Pop0sia 07to/oyiaxiKcov 7tpoypappaxcov. To Kopioxspo sivai pia [3s/- 
xicopsvp SKSoap xon 7ipoypappaxo<; /s7txo6 anppaxog 7ton ovopa^sxai Richwire, [21], 
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2.14 


Ms7sxp Kai 7uaxo7toipap povxs7cov Kspaicov. 


as7. 19-21. Ms Paap xo 9scopr|xiK6 povxsAO tiod ava7ixr>x9pKS 7tapa7iavco 7tpoa8iopiaxp- 
Kav, oi Ps7xiaxsg 7tapapsxpoi, yia xig orcoisg p a7io8oap Kai p ai)p7ispicpopa xpg Kspaiag 
sivai iKavo7ioipxucsg. r ta xov iSio aK07io 8ispsovp9pKav Kai Ka7ioisg 7ipoasyyiasig xpq 
yscopsxpiag xpg 7iapa7iavco aoaxoixiag, cog 7ipog xov xpo7io xpocpoSoaiag xpg Kai xov api9- 
po xcov axoiyskov and xa 07iola aiioxsAsixai (E%ppa 2.17). E7tiapg, ps7sxp9pKE Kai xo 
Double Zepp yia Aoyoug 7 iiaxo7ioipapg. 


1/2 


m 


1/2 


1/2 


1/2 




(a') H Kspala Collinear Ar- 
ray 2 cxoiyskov. 


(P’) H Kspala Collinear Array 3 axoiyskov 
ps KsvxpiKp xpocpoSoaia. 


W2 ♦ 4 1/2 ♦ 4 1/2 ► 4 1/2 > « 1/2 > 4 1/2 > * m 





(y') H Kspala Collinear Array 3 (8') H Kspaia Collinear Array 4 axoiysk 

axoixsicov ps pp KsvxpiKp xpo- cov. 

cpoSoaia. 


i 


2 

4 - 


3 

♦ 



5 

5 


x 


(s') To 8i7io7o Double Zepp. 


£xnb a 2.17 : Tu7ioi Kspaicov Collinear Array avaXoya ps xov xpojio xpocpoSoaiag Kai 
xov api9po xcov axoixsicov ajio xa 07101 a ajioxs^onvxai. 

H aoyvoxpxa KaxaaKsopg xcov 7iapa7iavco anyypappiKcov oDaxoiyicov sivai f=300MHz, 
axpv 07101 a xo ppKog Kupaxog sivai 7=1 m. H xipp anxi) STUAsysxai yia 76youg suKo/aaq 
axooq DTioAoyiopouq. E7tiapg, yia xp anyKSKpipsvp aoyvoxpxa 7sixoupyiag p aKxiva xou 
abppaxog sivai a=9. 9929m, p xipp xpg 07toiag 7t7ppsi xo Kpixppio 7s7txoxpxaa(a9.917). 
07sg 01 Kspaisg ximoi) Collinear Array, 7ion ava7b9pKav, xpocpoSoxonvxai psaco piag 
ypapppg psxacpopag 7/4. Anxo anpPaivsi yia va a.Tiocpsir/jlsi p psya.Ap avxiaxaap siao- 
8on 7ion spcpavi^sxai and xpv a7isu9siag anvSsap xpg 7ipypg ps xpv Kspaia, 7oyco xon 
6 x 1 as sksivo xo appsio xo psnpa sivai aa9svsg. Eupcpcova ps xong 7 tspiopiapong 7 ion 
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H Kspoua ximou Collinear Array. 


2.14 


siaaysi xo Richwire, r| sMyiaxp a7ioaxaap psxagu Suo auppaxcov 8sv 7ips7isi va sivai 
pucpoxspp and 8uo aKxivsg xor» auppaxog. Ti' ar»xo xov ^oyo r| a7ioaxaap psxa^gu xcov 
auppaxcov xcov stub 7ialpvsi xr|v xipp 0.007m. Etutcasov r| xipp ar»xf| as auvSuaapo ps 
SKslvri xpg aKxivag xou auppaxog, 7iapsyouv 7ipoaappoyp axa 3000. 

r ic/. xiq auyypappiKsg auaxoiyisg 860 Kai xpubv axoiysicov, r| Kupioxspp 7iapapsxpog 
7ior» S 7 tppsd^si xr| aup 7 ispupopd xoug sivai p auyvoxpxa axpv 07 tola KaOs cpopa amo- 
Aoyiqovxai xa yapaKxppiaxuca xoug. Aiaxppcbvxag xo ppKog xcov axoiysicov axaQspo, 
imoAoyiapsvo yia xp auyvoxpxa Asixoupyiaq (f=300MHz), Sispsuvaxai p auprcspupopa 
xcov 7iapa7iavco auaxoiyuov yia sva supog i^covpg psxaSoapg appaxog 250-350MHz, ps 
KsvxpiKp xp auyvoxpxa f=300MHz. 

A710 xpv OAp 8 is () suvp ap ( 0 scoppx 1 Kp Kai imoAoyiaxiKp) 7ipoKi)7ixouv xa a.KOAOuOa 
aup7ispaapaxa: 

a. H KaxsuOuvxncoxpxa augdvsxai ps xov apiOpo xcov auyypapiKcov axoiysicov, [21], 
asL81, ysyovog 7 tou aupcpcovsl a 7 ioAuxa Kai ps xp PiP?aoypacpia. 
p. To Siaypappa aKxivoPoMag a 7 iOKxa 7 tspiaaoxspoug Ssuxspsuovxsg ta)Poug ps xpv 
augpap xcov auyypappiKcov axoiysicov. H augpap xpq KaxsuOuvxucoxpxag TtapoAp 
xpv augpap xcov Ssuxspsuovxcov ?ioPcov s^pysixai a 7 io xo ysyovog 6 x 1 01 Kdpioi 
?coPol ylvovxai 7ispiaaoxspo ”a7ioxopoi”, 7ispiaaoxspo KaxsuOuvxiKoi. 
y. luaxppaxa 7tou 7tapouaid^ouv aauppsxpla cog 7ipog kotioio a^ova, aauppsxpla p 
07iola ocpsiAsxai axp 0sap xpq Ttpypq p axpv imapgp stub, jiapouaidCouv avxiaxoi- 
XP aauppsxpla axa Siaypappaxa aKxivoPoMag, [21], as^.54-56, 59-62, p 07101 a 
ylvsxai 7 ispiaaoxspo svxovp oao p auyvoxpxa Asixoupyiaq ajroK/dvsi and xpv ksv- 

XpiKp. 

8 . Ta Siaypappaxa aKxivoPo?aag 7 tou 7 ipoKU 7 txouv and xp OscoppxiKp ava^uap 81 a- 
cpspouv cog 7ipog xo psysOog Kai xpv KaxsdOuvap xcov Ssuxspsdovxcov ao[ 3 cov as 
aysap ps auxa 7100 7ipoKU7ixouv and xpv avd/aiap ps xo Richwire, ki auxo yiaxl 
axp OscoppxiKp avd/aiap 8s Aapfldvovxai U7i6\|/p xa stub, 
s. Ta stub av Kai KaxaaKsuaapsva ps piKpo TiAdxog sK7isp7iouv aKxivoflo/da ps o.tio- 
xcAsapa xp Sppioupyla aauppsxpuov cog 7ipog xov a^ova Ox, axa Siaypappaxa 
UKxivoflo/dag. SuyKSKpipsva, a’ auxo xo ysyovog ocpsiAsxai xo SiacpopsxiKO psys- 
Oog axo S7xi7ts8o zOx xcov Ssuxspsuovxcov ao[ 1 cov axov ycbpo ps apvpxiKa z, aysxuca 
ps xpv K?dap auxcov 7100 PpiaKovxai axov ycbpo 0 s Osxikcx z. 
ax. Oaoi 01 XU7101 Collinear Array Kspauov SK7isp7iouv 7tav-Kaxso0ovxiKa axo S7ii7is8o 
yOz axpv KsvxpiKp auyvoxpxa Asixoupyiag. Auxp p iSioxpxa Siaxppslxai Kai as 
sva psyd.Ao supog aDyvoxpxcov yupco and xpv KsvxpiKp, aysSov as oAsg xig Colli- 
near Array. Aaa 6 . aKopa Kai axig 7ispmxcoasig 7iou 8sv syoups 7iav-Kaxsu0uvxiKp 
aKxivoPoMa, 0 xpo7iog aKxivoPoWag xpg Kspaiag, O7icog a7io8sucvusxai and xa 81 a- 
ypappaxa UKxivoPo/dag, /dyo ajisysi and xov 7iav-Kaxsu0uvxiKo. 

C,. Ss scpappoysg ps KsvxpiKsg auyvoxpxsg psyaA-uxspsg ajio auxp 7tou ps^sxpaaps 
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p 7 iopsl va imdpqsi xs%viKp SnoKO/da yia xp xppcp ptac; Collinear Array ki ar»xo 
yiaxi 0a %psiaoxsi KaxaaKsr»f| stub ps 7toAn pucpo nkaroq. 0a 7tps7tsi va 8o9obv 
syynposu; 6 x 1 Ka0’ oArj xr) SiapKsia xpn ar l? xr l? Kspaiag 8 s 0a PpaxoKOK^cooonv xa 
onppaxa xcov stub jiou PploKovxai ttoau Kovxa nXsov xo sva a 7 isvavxi and to o.aao, 
Tipaypa ttoao Suokoao av r \ Kspala sivai SKxs0sipsvp oxiq Kaipucsq onv0f|Ksq. 
rp ETilopq, Kspalsc; ttoau psyd.Aou ppKoog 0a 7 tps 7 tsi va oxpplqovxai CTtapKtoq ppya- 
viKa, sxoi cooxs va pp yavsxai r\ onyypappucp yscopsxpla sqaixlaq xou avspou. 

Ms Paor| xpv 7tap7idvco psAsxp, 01 Kspaisq ximou Collinear Array slvai iSaviKsq yia 
7tspi7txcoosi<; 7ion S7u0upoups SK7iop7if| p ^p\|/p oppaxog 7ipo<; p and pia snpsla Ttspioxp 
r\ 07iola 7ispiPa^si xo oppsio 7ion ©s/coups va xo7to0sxpooups xpv Kspala. IlapdSsiypa 
xsxoicov scpappoycov slvai 01 avapsxaSoxst; Kai 01 Kspalsg Kivpxpg xp/cscpcovlag os ximo 
icu\|/sA,pc; 7ioi) ajiaixslxai xo7to0sxpop xpg Kspalag oxo Ksvxpo xpg. 


2.15 : H Kspala Sterba-Bruce. 

H Kspala xi) 7101) Sterba-Bruce slvai ouvSuaopog 8uo opaScov Kspauov: xcov Sterba 
Kai xcov Bruce. Aoxsq a.TioxsAouv ouoxo i%lso( arrays ) ankmv oxoiyskov Kai slvai sxoi 
Siapopcpcopsvsq cooxs va auqdvsxai p KaxsnOnvxiKoxpxa ps xo psys0oq xooq, SpAaSp ps 
xo 7iAp0o<; xcov oxoixslcov 7101) xppcipoTioislxai Ka0s cpopa, Siaxppcovxag 18ia xp PaoiKp 
popcpp KaxaoKsnp xoug. 

Ei8iKoxspa, p Kspala Sterba slvai pia Kspala SK7iop7ip<; 7101) a.TioxsAslxai xooo and 
Tiapa.AApAa 600 Kai and ouyypappiKa oxoiysla ps a.Tiooxaop a /2 psxaqu xouq. Elvai ou- 
oiaoxiKa sva slSoq PpoyoKspalaq. IIpoKU7ixsi and PpayoKUKAiopcvp ypappp psxacpopaq. 
E7U7i^sov, slvai Kspala broadside, 7ipaypa xo 071010 oppalvsi 6x1 oxa Tiapa.AApAa oxoi- 
Xsla oka xa psnpaxa 7ips7tsi va sivai os cpaop. To SiaKpixiKo xapaKxppioxiKo xpg sivai p 
ps0o8oq ps xpv 07ioia kasIvouv xa aKpa xou ouoxppaxoq. Tia ouvsysq psupa Kai sva.A- 
Aaooopsvo yappApq ou%voxpxaq, xo ouoxppa oyppaxlqsi svav k as 10x6 Ppoyo. ki anxo 
pag sivai yppoipo yiaxi prcopouv va a.TiooxaAouv ©sppiKa psnpaxa Siapsoou xcov ko.ao)- 
8kov, sxoi cooxs va Aacoosi 0 Tiayoq, 0 OTioloq oyppaxlqsxai oxa ynypa K/dpaxa. Yndp'/jn 
o%sxuca Alyp sK7isp7iopsvp aKxivoPo/da 0.716 xa Ka0sxa ouvSsxiKa Ko.AidSia oxa aKpa, 
S7isi8p xa psnpaxa sivai oxsxiKa piKpa Kai psonv os avx!0sxsq Kaxsu0uvosiq ps avacpo- 
pa oxo Ksvxpo. To 7ipoosyyioxiKo KspSog sivai xo a0poiopa xcov KspScov svog onvo/con 
onyypappiKcov Kai svoq Tiapa.AApAcov oxoixslcov, acpon nTioAoyioxouv xa 8no xpppaxa X/4 
7ion n7iap%onv oxa aKpa oav sva xpppa. Exig xocpiipAsc; onxvoxpxsg xPH^bo^o^txai povo 
opi^ovxia 710/uoop Kai p xapp/coxspp opaSa oxoixslcov 7ips7isi va PploKsxai os andoxa- 
op )J2 and xo sSacpog yia Ka/.nxspa a.TioxsAsopaxa. Tia xpv xpocpoSooia xpq STUAsysxai 
sva oppslo Kovxa oxo Ksvxpo xpg, sxoi cooxs p Siavopp xpg lo^nog va sivai 600 7110 
opoiopopcpp ylvsxai. H sp7is8pop os sva xsxoio oppsio 9a s^si xipp 1KQ p >iiy6xspo os 
onxppaxa 7ion 8ia0sxonv 6 p 7ispioooxspa oxoixsla. 
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2.15 


H Kspoua Bruce sivai pia Kspala broadside kou a7ioxs/csixai arco sva ko.acoSio Sittaco- 
psvo, sxoi cbaxs xa KaOsxa xpppaxa va psxacpspouv psya^a psupaxa as cpaap, svcb xa 
opiqovxia xpppaxa psxacpspouv pucpa psupaxa 7iou psouv as avxiBsxsq Kaxsu0uvasiq ps 
avacpopa 7ipog xo Ksvxpo auxou xou xpppaxoq. Zuvs7icbg p aKxivoPo/da sivai K'dOsxa 710 - 
/uopsvp. To KspSoq sivai avd.Aoyo ps xo ppKog xrjq auoxoijdag aXXd sivai /dyo piKpoxspo, 
S7isi8p xa aKxivofloAouvxa axoiysia sivai pucpa, as oysop ps pia Kspaia broadside xou 
iSiou ouvoaikou ppKouq, p 07101 a aTioxsAsixai and Tiapd.AApAa cxoi/yda. a / 2 . H ouoxoiyia 
7ips7isi va s%si pf|Koq Suo p 7ispiaaoxspa ppKp Kupaxoq yia va s%si S7iixsu%0si Ka7ioio 
a^io/coyo KspSoq. To ouoxppa pnopsi va xpocpo8oxp0si as Ka0s Ppo^o. Auxo ouvp0cog 
aupPaivsi axa Ksvxpa xcov KaBsxcov Ka^coSicov. H Kspaia Bruce xPncipo7ioip0pKS axo 
7ipcbxo pa8ioxp^saK07UO, cog Kspaia Aipp/pc; 0opx>Pou and xo Siaaxppa. 

Y 7 iapxoi)v Siacpopsg popcpsg Kspaubv Sterba rai Bruce ps 2, 3 Kai 4 auyypapiKa 
axoi^sia Kai 3, 4, 5 Kai 6 jiapa^p^a axoixsia, [22], oeX. 1 1 . Eupcpcova ps xp Pip/aoypa- 
cpia, p KaxsuBuvxiKoxpxa xcov auyypapuccbv xouq axoiyskov TiApaidqsi as aupTispicpopd 
auxp xcov auyypappiKcov auaxoiyicov. Djicoq siSaps, [22], yia pia Kspaia Collinear Array 
ps 2 axoi%s(a, p KaxsuBuvxiKoxpxa sivai psyd.Ap oxav xo Siaaxppa psxaqu xcov aKpcov 
Kupaivsxai and 0.4X scog 0.6L Qaxoao, p XP0 ar l anxcbv xcov aTioaxaascov Sppioupysi 
SuoKO/dsq axpv xpocpoSoaia xcov Suo axoiyskov. 'Exai, 01 Kspaisq xwiou Collinear Array 
Asixoupyouv oysSov 7 iavxa ps xa aKpa xouq tioau Kovxa. To 1810 layi'isi Kai yia xiq Kspai- 
sq xn 7 ioi) Sterba Kai Bruce cog Tipoq xo ouvoao xcov auyypappiKcov xouq axoiysicov. 'Exai 
p Bscoppxucp KaxsnOnvxiKoxpxa sivai 7 ispi 7 ion: yia 2 anyypappiKa axoiysia 1.6dB, yia 3 
anyypappiKa axoi^sia 3. ldB Kai yia 4 anyypappiKa axoi^sia 4.2dB. 'Oaov acpopa xo au- 
voXo xcov 71 a (i d a Ap ago v axoiyskov, p KaxsuBuvxiKoxpxa sqa.pxdxa.i arco xpv a 7 ioaxaap xcov 
axoiysicov Kai xcov api0po anxcbv. 'Exai p BscoppxiKp KaxsnSnvxiKoxpxa sivai 7 ispi 7 ion: 

i. Tia 3 Tcapd.AApAa axoiysia Kai yia aTioaxaap a/2 psxaqu xouq 5.7dB, svcb yia 
a7ioaxaap X/4 psxaqu xouq 7.2dB. 

ii. Tia 4 Tiapd.AApAa axoiysia Kai yia a7ioaxaap a/2 psxaqu xouq 7.1dB, svcb yia 
a7ioaxaap X/4 psxaqu xonq 8.5dB. 

iii. Tia 5 Tiapd.AApAa axoiysia Kai yia a 7 ioaxaap a/ 2 psxaqu xonq 8.1dB, svcb yia 
a 7 toaxaap X/4 psxaqu xonq 9.4dB. 

iv. Tia 6 Tiapd.AApAa axoiysia Kai yia aTioaxaap a/2 psxaqu xonq 8.9dB, svcb yia 
a 7 ioaxaap X/4 psxaqu xonq 10.4dB. 

H auvoAiKp KaxsBnvxiKoxpxa 7ipoKU7nsi a.Bpoiqovxa.q xpv KaxsuBuvxiKoxpxa xcov any- 
ypappiKcbv axoiysicov ps auxp xcov Tiapd.AApAcov, avd.Aoya ps xp yscopsxpia xpq Kspaiag 
7ion ps/csxaxai Ka0s cpopa. 

Oi Kspaisq Sterba-Bruce PpiaKonv TioAAsq scpappoysg axiq xpASTiiKoivcovisq xcov Ppa- 
Xscov Knpaxcov. Avd.Aoya ps xpv xo 7 io 0 sxpap xonq pnopsi va sivai auyypappiKsg, end-fire 
p broadside, [22], as/c.14. Ms Paap xp Siaxn 7 iwap anxp Kai xa axoi^sia 7 ion 7 iapaxi- 
0svxai and xp PiP^ioypacpia, 7 ipaypaxo 7 ioip 0 pKs pia psAsxp Siacpopcov povxsAcov anxcbv 
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MsAixp Kai 7uaxo7tolpap povxtAcov Kspauov. 


xcov 8iaxa£,scov, s^ayovxaq 7ioAuxipsq 7iAppocpoplsq yia xa xapotKxripiaxiKa xouq, O7icoq xo 
8ia.ypa.ppa a.Kxivof)o/aaq, xpv avxlaxaap siaoSou, xov Aoyo axaaipou Kupaxoq Kai xpv 
KaxsuBuvxucoxpxa, sxai coaxs auxd va C7ia.ApBr.uouv xa avxlaxoiya xpq PipAxoypacplaq Kai 
va raBiaxouv 7ipoflAC»|/ipp xp aup7ispi(popd xcov Sterba-Bruce yia svSs%6psvp 7ipaKxiKp 
Xppap, [22], 

IIpcoxo axaSio xpq ps?csxpq pxav p BscoppxiKp avaAuap Kspauov Sterba, oi 07tolsq 
a.TioxsAouvxai and 4 dinoXa XI 2 7iou ayppaxlcouv pcxa.qu xouq svav Ppo^o (lyppa 2.18). 
ETUAcxQpKS p auyKEKpipsvp 8id.xa.qp yiaxl p a.TiAouaxcpp Kspala a.uxpq xpq opdSa.q Kai 
a.Tia.ixsi piKpo oycxiR'd apiBpo Tipdqccov. E7ilapq, otioxeaeI sva aK0.A07id.xi yia xp psAsxp 
xpq avxloxoixpq EKxsxapsvpq. ApyiK'd scpappoaxpKs p Bscopla xcov Kspauov yia xpv cqa- 
ycoyp xou ximou xou Siaypappaxoq a.Kxivoflo/da.q. Kaxo7nv, ouvxdyBpKs sva 7ipoypappa 
as yX(h aaa fortran xo otioio 7ipaypaxo7ioisl a7ioxlppap xcov SKcppaascov xou Siaypappa- 
xoq a.KxivoPo/daq, ava 1 polpa yia xov ytopo Kai ava 5 polpsq yia xa 3 Kupia E7ri7is8a. Ta 
a.TioxsAcapia.xa. 7iou 7ipoKU7ixouv otioxeaouv slaoSo axo 7ipoypappa RADPAT, xo 071010 
7iapaysi xsAuca xa qpxoupsva. Siaypappaxa a.KxivoPo/daq. H odp 8id.xa.qp Bscopslxai axov 
EAsuBspo ycopo ayvocovxaq xo ctuvoao xcov aoiticov cpuaiKcov avxiKsipsvcov. 



(c) antennas . tt. duth. 


lyppa 2.18 : ©scoppxiKO povxsAO xpq Kspalaq Sterba o.TiApq popcppq. 

r ta pia Tito oAOKAp pcopsvp psAcxp xcov Kspaicov Sterba-Bruce Kai Kuplcoq yia STia.Ap- 
Bsuap xcov xapa.KxppiaxiKcov 7iou 7ipoxslvovxai and xouq 7ipaKxiKouq KaxaoKsuaaxsq, 
7ipaypaxo7ioip8pKs Kai a. vd.Auap ( utto Aoy tax iKp psAsxp ) pspiKcov povxcAcov auxpq xpq 
opaSaq, ps xp PopBsia U7io?coyiaxiKcov 7ipoypappaxcov. To Kupioxspo slvai pia Ps^xicops- 
vp SKSoap xou Tipoypappaxoq acttxou auppaxoq 7iou ovopdqsxai Richwire. Ms Paap xo 
BscoppxiKo povxcAo 7iou a.va.TixuxBpKc 7iapa7iavco 7ipoa8ioplaxpKav, oi PsAxioxsq Tiapa- 
psxpoi, yia xiq 07iolsq p a7io8oap Kai p oup7ispicpopa xpq Kspalaq slvai iKavo7ioipxiKsq. 
Tia xov 18io okotio SispsuvpBpKav Kai Ka7ioisq 7ipoasyylasiq xpq yscopsxplaq xpq Tiapa- 
7iavco auaxoixlaq, coq xov apiBpo xcov oxoixslcov and xa 07iola a7ioxs?cslxai (S%ppa 2.19). 
E7ilapq, ps^sxpBpKav Kai oi Kspalsq Bruce xpq PiP?uoypacplaq, [22], as?c.ll yia ?c6youq 
7iiaxo7iolpapq. 

H auyvoxpxa KaxaoKsupq xcov 7tapa7iavco auyypappiKcov auaxoiyitov slvai f=300MHz, 
axpv 07iola xo ppKoq Kupaxoq slvai X=lm. H xipp auxp STUAsysxai yia Aoyouq suKo/daq 
axouq UTioAoyiapouq. E7ilapq, yia xp auyKSKpipsvp ouxvoxpxa Asixoupylaq p aKxlva xou 
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(a’) 


O’) 



£xnb a 2.19 : Traoi Kspaicbv Sterba-Bruce avaAoya ps xov xporco xpocpoSoolag Kai xov 
apiGpo xcov axoixslcov and xa 07101 a a7ioxsAouvxai.(a) H sKxsxapsvp ks- 
pala Sterba. AitoxsAslxai and xpla opoia xsxpaycova A/2 Kai 8uo aKpala 
opoia xpppaxa 7iou slvai opGoycovia 7iapaAApAoypappa ps 7tAsups<; )J2 Kai 
A/4. ((3) H 7tpcoxp Kspala Bruce xpg PiPAioypacplaa(a7ioxsAslxai and xpppa- 
xa ppKoug A/4, sKxdq and xa aKpala 7iou slvai ppKoog A/8. H xpocpoSoala 
ylvsxai axo 7ipcoxo and apiaxspa 7tapaAApAo oxoixslo.).(y) H Ssbxspp ks- 
pala Bruce xpg PiPAioypacplaa(xo 8s^l piao xpppa, xo 071010 a7toxsAslxai 
and xpppaxa ppKouq a/ 4, sKxoq and xa aKpala ttod slvai ppKouq A/8. H 
xpocpoSoala ylvsxai ps ypappp A/4.). 

obppaxog slvai a=0.001m, p xipp xp<; 07tola<; 7tAppsl xo Kpixppio As7tx6xpxaa(a0.01A). 
And xig Kspalsg Sterba-Bruce, 7toi) avaAd0pKav, povo p Ssbxspp popcpr) xpg Kspalag 
Bruce xpq PipAioypacplag xpocpoSoxslxai psoco piag ypapppg psxacpopag A/4. Auxo aup- 
Palvsi yia va a7iocpsu%0sl p psyaAp avxlaxaap siooSou 7iou spcpavlCsxai and xpv aTtsu- 
Gslaq ouvSsop xpq Tipypq ps xpv Kspala, Aoyco xou oxi as sksIvo xo oppslo xo psupa 
slvai aoGsvsg. Supcpcova ps xoug 7tspiopiopou<; 7iou sioaysi xo Richwire, p sAa^paxp 
a7ioaxaap psxaqu Suo auppaxcov 8sv 7ips7tsi va slvai piKpoxspp and 8uo aKxlvsq xou 
auppaxoq. IY auxo xov Aoyo p a7i6axaap psxaqu xcov auppaxcov xcov stub 7ialpvsi xpv 
xipp 0.125m(A/8). E7ii7iAsov, xa ppKp xcov xpppaxcov syoov xsxoisq xipsq, cbaxs va 7iAp- 
pouv xo Kpixppio Sialpsapg xpg Kspalag as xpppaxa(d; <A/4), a7iapalxpxp 7ipou7to0sop 
yia xpv scpappoyp xpq ps068ou xcov po7icbv Kai tuo ouyKSKpipsva yia xov U7ioAoyiap6 
xcov 8i7ioAikcov psupaxcov. 

Tia xiq Kspalsg Sterba-Bruce, p Kupioxspp 7tapapsxpo<; 7iou S7tppsd^si xp aup7ispi- 
cpopa xouq slvai p ouyvoxpxa axpv 07iola Ka0s cpopa imoAoylqovxai xa xapa.KxppioxiK'd 
xoug. Aiaxppcovxaq xo pf|Koq xcov axoiyskov axaGspo, U7ioAoyiapsvo yia xp ouyvoxpxa 
Asvxoupylaq (f=300MHz), Sispsuvaxai p aup7ispicpopa xcov 7iapa7iavco ouaxoiyictiv yia sva 
supog ^cbvpg psxaSoapg appaxog 250-350MHz, ps KsvxpiKp xp ao%voxpxa f=300MHz. 

Atio xpv oAp 5ispsuvpap(0scoppxiKp Kai U7ioAoyiaxiKp) 7ipoKU7ixouv xa aKoAouGa 
oup7ispaopaxa: 

a. H ajtAp Kspala Sterba, axppaxog xsxpaycbvou (2xppa2.18) 7tapooaia^si 

As q xipsq Kaxso0ovxiKoxpxaq (xo 7toAu 2.5) axpv S7U0uppxp TispiGyp auxvoxpxcov 
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250-350MHz Kai anM anoreXei sva aKaXorcaxi yia xp psAsxp xpq avxlaxoiypq 
SKxsxapsvpq. Ms aXXaysq p7iopsi va Ps/cxuoOsi p 7ipoaappoyp xpq, coaxoao xo 
ocps^oq 8s 0a sivai psya^o. 

p. Expv EKxsxapsvp Sterba p KaxsuOuvxiKoxpxa ayylqsi tioau Ka.Ap xipp (7tspl7ioo 14). 
Aaacx ps xo apyiK'6 ppKoq auxo aupPalvsi axp auyvoxpxa xcov 290MHz, svco npenei 
va aupPsl cxa 300MHz Kai xauxo%pova va squacpa/dqsxai xo piKpoxspo cpavxaaxi- 
ko pspoq yia 2c6youq 7ipoaappoypq. Msxa and spsuva Kaxa/cpyoups oxi xp^ia^sxai 
a.AAayp Siaaxaascov, sxai coaxs avxl yia 0.5m ppKoq TiAsopaq as kocOs xsxpaycovo 
Kai 0.25m ppKoq aKpalcov xpppaxcov, va scoops 0.4835m Kai 0.24174m avxlaxoi- 
%a(oi xipsq xcov vscov Siaaxaascov 7tpoK67ixouv and xiq jra/nsq ps TroAAa.TiAaaiaapo 
ps xov 7iapayovxa 290/300). 

y. Exp Ssuxspp Kspala Bruce, SKxoq and xiq 7iapa7iavco Oscoppasiq coq 7ipoq xa ppm] 
xcov 7iA.su pcov, yia xov eninXsov kAxxSo, auxoq slvai svxsAcoq opoioq ps xov SKxoq 
S7n7is8ou kAocSo xpocpoSoalaq xpq Kspalaq, ps xp Siacpopa oxi xo xpppa 7iou spTts- 
pisysi xpv 7tpyp s%si ppKoq povo 3mm Kai xa ccaao. 86 o xpppaxa 0. 0275m. Auxsq 
oi psxaxpo7isq paq oSpyouv axo va scoops xeaikgc avxlaxaap siaoSou axa 300MHz 
175£2 aKpiPcoq, Kai KaxsuOuvxiKoxpxa 13.8. 

8. Exiq Tipcoxpq popcppq Kspalsq Bruce p KaxsuOuvxiKoxpxa cpxavsi ps^pi 7ispi7iou 6.5, 
slvai opcoq aacpcoq piKpoxspp axa 300MHz. Expv 7ispl7ixcoap auxp, noXXanXa- 
aia^oups xa ppKp xcov xpppaxcov xpq 7tpcoxpq Kspalaq Bruce ps svav avxlaxoixo 
7iapayovxa, sxai coaxs xa ppKp 0.125m Kai 0.25m va avxiKaOlaxavxai and xiq xi- 
psq 0.162m Kai 0.324m avxlaxoixa. O KAaSoq xpocpoSoalaq s^si ppKoq 3.6mm Kai 
TiAdxoq 3mm. IIpaypaxoTioicovxaq xiq 7iapa7iavco Ps/aicoasiq, S7uxuyxavsxai PsA- 
xiaxp Asixoupyla axa 300MHz ps KaxsuOuvxiKoxpxa 7.04 Kai avxlaxaap siaoSou 
aKpiPcoq 309fl 

r sviK'd oAsq oi Kspalsq Sterba-Bruce, 7iou avaAuOpKav slvai SiKaxsuOuvxiKsq (bi- 
directional) Kai broadside. Elvai iSaviKsq yia xiq xpAsTUKOiveovlsq xcov Ppa^scov Kupaxcov 
Kai o%i povo, Aoyco xou oxi Tipoacpspouv pia avaAoyla Koaxouq-cocpsAsiaq 7iou xiq KaOiaxa 
sva.AAa.Kx ik sq Auasiq as Siacpopsq xs%viKsq. 


2.16 : Movo7toA,iKrj Kspaia ps avripapo. 

H povo7io/aKp Kspala ps avxipapo sivai pia KaxaKopucpp Kspaia axpv 07iola scpappo- 
qsxai sva PopOpxiKo auaxppa (pA,sKxpopayvpxuc6 avxipapo) yia va auqpasi xpv aTtoSoap 
Kai xp aup7ispupopa xpq. Ms xov opo KaxaKopucpp Kspala (Vertical Antenna) swooups 
pia TipaypaxiKp povoTioAiKp Kspala, ps xov aycoyo xou povoTioAou KaxaKopucpo, 7iou 
XPpaipoTioisl coq Kaxo7ixpiKO S7il7is8o xpv S7ncpavsia xpq ypq p uaao xsyvpxo auaxppa 
sSacpouq. Ms xov opo pAsKxpopayvpxiKo avxipapo (Counterpoise) swooups sva Pop- 
OpxiKo auaxppa sSacpouq 7tou aTioxsAslxai and pia u7tspu\|/copsvp auaxoiyla and sva p 
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7ispiaaoxspa povwpsva adppaxa, xo7io0sxppsva Kax® and xpv Kspala. EK07ioq xou slvai 
va 7tapsysi axr|v Kspala sva povoTidxi mppApq yroppxucoxpxaq Kai yappApq avxiaxaapq 
Tipoq xt) yrj. Ka0®q xo avxipapo sqs/aaaoxav, p auvi0papsvp xou Sidxaqp KaxsApqs va 
slvai sva auppsxpiKo ays8io a7io aKxiviKa adppaxa 7101) Tiaiqoov xov poAo xou ’’xsyvpxou 
sSacpouq”. 

MsAsxp0pK£ svxaxiKa and xouq Archibald C.Doty, Jr., John A. Frey Kai Harry J. Mills, 
01 0710101 7ipaypaxo7iolriaav 7isipapaxa xo7to0sx®vxaq apyuca pia psya^p Kspaia axpv 
KOiAaSa xou Fletcher Kai S7tsixa pia pucpoxspp axr|v auAp xpq ouciaq xou Archibald 
C.Doty, Jr., John A.Frey. Xupcpwva ps auxouq yia xpv 7tp®xp 7ispl7tx®ap Kai psxa and 
7isipapaxa, 7iapaxppp0pKS 6x1 xo psxpoupsvo Siaypappa aKxivoPoMaq xpq Kspaiaq STtrj- 
psa^sxai apsaa and xpv ay®yipoxpxa xou sSacpouq. E7tiapq, TiposKuips 6x1 xo avxipapo 
Asixoupysi as apsap o.AApASTuSpaap ps xo sSacpoq a./Ad ps svav 710/a') 7110 tioautiaoko 
xpo7io an’ 6x1 svaq 7iUKV®xpq. ZuyKSKpipsva Ka0s pia and xiq a.Kxivsq xou avxipapou 
slvai auCsuypsvp y®ppxuca ps xo sSacpoq and Kax® xpq. Oi a.Kxivsq Asixoupyouv ®q sva 
povo7iaxi yappApq avxiaxaapq yia xa psupaxa STtiaxpocppq Kai pd/aaxa oao psyaAuxs- 
pp sivai p aywyipoxpxa xou sSacpouq xoao psyaAuxspo sivai Kai xo psupa xpq aKxlvaq. 
napopoia psupaxa, op®q Kaxa tioAu piKpoxspa, 7tapaxppouvxai va psouv Kai axo sSa- 
cpoq cog a7ioxs^sapa xpq ywppxiKpq a?Ap}cs7u8paapq psxa^u avxipapou Kai sSacpouq. To 
avxipapo ao mo v, auqdvsi xpv a7io8oap xpq Kspaiaq, 816x1 S7iixps7isi axo psupa xpq va 
S7tiaxpscpsi axp flaap psa® x®v a.Kxivov. a.KOAoodcovxaq sxai, svav Spopo yappAwv anco- 
asimv. Avxi0sxa xa aKxivwxd KatabSia as sva 0appsvo auaxppa oSpyouv xa psupaxa 
STuaxpocppq psaa and xo povo7iaxi uippApq avxiaxaapq xou sSacpouq ki sxai auqdvouv 
xiq a.TicoAsisq. Eivai 7110 aTioSoxiKp p auAAoyp psupaxwv S7tay®ypq cog aiioxsAEapa S7ta- 
y®ypq psa® xou aspa, 7iapa p au^Aoyp psaa and xo yapp^o as ay®yipoxpxa sSacpoq. 
XupTispaapaxiKd. yia lap a7io8oap sva avxipapo ypsidqsxai /nyoxspa aKxiviKa Ko.AidSia 
as aysap ps sva aupflaxiKO auaxppa 0appsv®v aKxivrov. Ts/.oq, 7iapaxppp0pKS 6x1 oao 
auqdvsi 0 api0poq x®v aKxlvwv xoao psyaAwvouv Kai xa psupaxa S7tiaxpocppq, [23], 
as^.1-5. Exa i8ia aup7tspdapaxa oSpypas Kai p ps^sxp xpq Ssdxsppq 7tspi7tx®as®q. 

H povo7io?aKp Kspaia ps avxipapo p7iopsi va yppaipo7ioip0sl as scpappoysq 07iou 
ypsidqsxai supsia KaAuipp, 07i®q axp paSiocprovucp psxaSoap Kai xpv Kivpxp xpAscpwvia, 
Aoy® xou 6x1 a.KxivoPoAsi 7tav-Kaxsu0uvxiKd. Ms Paap oao. oaa si7i®0pKav Tiapaitav® 
Kai xa axoiysia 7iou 7iapaxi0svxai a7io xp [hfl/noypacpia, 7ipaypaxo7ioip0pKs pia ps/xxp 
8ia(pop®v povxsAwv xpq Kspaiaq auxpq (25 auvoAiKd), sqdyovxa.q 710/ampsq TiAppocpopisq 
yia xa yapaKxppiaxiKa xouq, 07i®q xo Siaypappa aKxivoPo/daq. xpv avxiaxaap siaoSou, 
xov Aoyo axaaipou Kupaxoq Kai xpv Kaxsu0uvxiKoxpxa, sxai ®axs auxa va S7iaAp0suouv 
xa avxiaxoiya xpq PiP/noypacpiaq Kai va Ka0iaxouv 7ipoP^s\|/ipp xp aupitspicpopa xpq 
povoTroAiKpq Kspaiaq ps avxipapo yia svSsyopsvp TipaKxiKp yppap, [23]. Ta povxsAa 
7iou psAsxp0pKav UTioAoyiaxiK'd Kai psxpp0pKav apyoxspa 7isipapaxiKa, Slvovxai axov 
7iivaKa 71 ou aKOAOi)0si: 
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Mslsxp Kai 7uaxo7toipap povxslcov Kspaiobv. 


HlsKxpiKO MpKoq 
AKxivag 14cm 

MpKog Kopaxog 
Asixoopylag [cm] 

Eo%voxpxa 
Asixoopyiaq [MHz] 

MpKog 1/4 
Movo7ioloo[cm] 

0.21 

70.0 

429 

17.50 

0.31 

46.7 

643 

11.67 

0.41 

35.0 

857 

8.75 

0.51 

28.0 

1071 

7.00 

0.61 

23.3 

1286 

5.83 


'Ola xa 7iapa7iavro povxsla, OTicoq (palvsxai Kai a7to xov 7tlvaKa a7ioxsloovxai and 
aoppaxiva povoTiola ppKooq 1/4. Ta avxipapa ap%iKa aTiapxl^ovxav and 4 aKxivsq Kai 
aoxo 7ioi) psxaPalloxav pxav xo plsKxpuco ppKoq (Tipcdxp axplp xoo 7ilvaKa) yia xr|v 
avxiaxoiyp ao%voxpxa Isixoopyiaq (E%ppa 2.20). ExteiSri opcoq, xo aoyKSKpipsvo psys- 
0oq SKavs xiq cpoaiKsg 8iaaxaasiq xcov Kspauov imspfSoAiK'd. psyalsq Kai pxav aSovaxo 
va psxppOoov psaa axov aypycoiKO 0d.Aa.po xoo spyaaxriploi), 0scopp0pKS 7tpaKxiKp p 
KaxaaKsop povxslcov ps axaOspp aKxlva, Kai xo 87n0i)prix6 plsKxpuco ppKoq 0a s7iixoy- 
yavoxav ps xpv STiiloyp xpq Kaxallplpg ao%voxpxaq. 'Exai, pslsxpOpKav povxsla ps 
4, 8, 16, 24 Kai 32 aKxlvsg Kai ps xig Kaxallplplsg ao%v6xpxs<;, 67tco<; (palvsxai axov 
7ilvaKa 7tapa7iavco, 7tppaps plsKxpiKa ppKp 0.21, 0.31, 0.41, 0.51 Kai 0.61. Ha xov 
7ipoa8iopiapo xpg axaOsppg aKxlvag S7tps7ts va la[3oops 07io\|/p xoog 7tspiopiapoo<; xcov 
opyavcov Kai xoo Oalapoo: 

i. O avp^coiKot; Oalapog s^sv SiaOsaipp ”^cbvp cjiyrjc;”(Sr|la5ri xov x®po 67100 p 7 iopsl 

va xo7io0sxx|0sl p Kspala Kai va psxppOsl acpalpaxa) pla vor|xf| acpalpa 

7ispi7ioo 60cm. 

ii. Aoyco 07iapKxcbv sp7io81cov sqaixiaq xoo ppyaviapoo 7tspiaxpocpp<; xpq Kspaiaq axov 
Oalapo, xo psysOog xpq 7tlaKsxaq 8sv S7tps7ts va ^s7tspvasi xa 29 x 29cm. 

iii. H yswpxpia appaxcov xoo spyaaxpploo piiopsl va 7tapaysi appaxa and 100MHz 
scoq 1300MHz. 

TsliKa Kaxalp^aps as axaOspo ppKoq a.Kxivaq 14cm, 7100 o8pypas as 7ilaKsxsq 81 a- 
axaascov 29 x 29cm. 'Exai, ps 8 s 8 opsvsq 8 iaaxaasiq Kai 5s8opsvo plsKxpiKo ppKoq so- 
Kola 7ipoa8ioplaxpKav 01 ao%voxpxsq Isixoopyiaq, KaOcbq Kai xa 07ioloi7ia axoixsia xoo 
7ilvaKa. Dlsq 01 aoyvoxpxsq Isixoopyiaq 7100 STulsyOpKav PplaKovxav axo SiaOsaipo so- 
poq xpq yswpxpiaq appaxcov. KaOsva and xa 5 povxsla axa 07101 a Kaxalpqa.ps, pslsxp- 
0pKS as 5 diacpopsxucsq aoyvoxpxsq (p ps 5 SiacpopsxiKa ppKp ukxivcov), ps a7toxslsapa 
va 7tpoK0\|/oov aovoliKa 25 7ispi7rrcoasiq. 

npiv and xpv KaxaaKsop xcov povxslcov aoxcbv 7ipopyp0pKs p avaloap svoq a7io 
aoxa ps xp PopOsia 07ioloyiaxiKcov 7tpoypappaxcov (o7ioloyiaxiKp pslsxp). H 7ispi7ixcoap 
7100 S7iilsx9pKS pxav aoxp xcov 8 aKxlvcov axa 857MHz, 8pla8p aopcpcova ps xpv xplxp 
ypappp xoo 7iapa7iavw 7ilvaKa, ps aK07io xpv sqaycoyp aop7ispaapaxcov 7100 acpopoov xpv 
plsKxpopayvpxiKp aop7ispicpopa xpq. To Kopioxspo 7ipoypappa 7100 xpilcipo7ioip9pKs 
pxav xo Richwire. E7ii7ilsov, aovxdyOpKS as ylcbaaa Visual C++ Kai xo 7tpoypappa 
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(a’) 


O’) 


(V) 


E%ppa 2.20 : H povo7toAiKp Kspala ps avxipapo 4 aKxivcov. (a’) ©coxoypacpia (Kaxa- 
oK'suaoxiK'6 povxsAo). (P’) r scopsxpia ycopiq 7ipoa0pKp kukAikou SiaKou. 
(y') r scopsxpia ps 7ipoa0f|Kp kukAikou SiaKou. 

JET, 7iox» a7ioxsAsi svav su%ppaxo viewer ps xov 071010 ps anXeq svxoAsq pTiopoups va 
povxsAo7toipaoups pm auppaxivp Kspaia aupcpcova ps xouq 7tspiopiapouq xor» Richwire 
kou va xp Soups a%s8iaapsvp axov xpiaSiaaxaxo ycopo. Ms [Map, Aomov xa 7iapa7iavco 
7ipoypappaxa 7tpoa8iopiaxpKav, oi |3sAxiaxsq 7iapapsxpoi, yia xiq 07toisq p a7io8oap Kai 
p aupTispupopa xou povxsAou sivai iKavo7ioipxiKsq. 

Oi 7iapapsxpoi 7tou S7tppsaaav xp aup7ispicpopa xou a7ioSsixxpKs oxi sivai: 

i. O apiOpoq xcov xpppaxcov axov 071010 Siaipsixai xo povxsAo. To ppKoq xcov xpp- 
paxcov 7ips7isi va 7tAppsi xo Kpixppio Siaipsapq xpq Kspaiaq as xpppaxa(d,- <A/4), 
a7iapaixpxp 7ipou7io0sap yia xpv scpappoyp xpq ps068ou xcov po7tcov Kai 7110 auy- 
KSKpipsva yia xov imoAoyiapo xcov SuioAikcov psupaxcov. E7tiapq, p sAdyiaxp xi- 
pp xouq 7ips7isi va sivai psyaAdxspp and xo SmAaaio xpq aicrivaq xou adppaxoq 
(d m i n >2a). O api0poq xcov xpppaxcov auqa.vsxai psypi va stuxeu'/Osi cpaivopsvi- 
Kp auyK/aap, 8pAa8p psypi 0 pu0poq auqpapq xou a7ioxsAsapaxoq va apyiasi va 
psuovsxai. Ms (3aap xp psxafloAp xpq avxiaxaapq siaoSou Kai xpq KaxsuOuvxi- 
Koxpxaq auvapxpasi xcov xpppaxcov, [23], as/.. 2- 15,16, STiiAsysxai 0 KaxaAApAoq 
api0poq (20 xpppaxa yia xo povo7ioAo, 64 xpppaxa yia xov kukAo Kai 20 xpppaxa 
yia Ka0s aKxiva xou kukAou). 

ii. H auyvoxpxa axpv 07101 a imoAoyiCovxai Ka0s cpopa xa %apaKxppiaxuca xou pov- 
xsAou. Aiaxppcovxaq axaOspo cpuaiKO ppKoq aKxivaq 14cm Kai axaOspo pAsKxpuco 
ppKoq povo7ioAoo A/4, 7ipaypaxo7ioisixai aapcoap ps xp au%voxpxa ano 429MHz 
scoq 1286MHz. Ms xov xpo7io auxo aapcovsxai xo pAsKxpiKO ppKoq xpq aKxivaq 
xou avxipapou and 0.2A scoq Kai 0.6A. 

Msxa and xpv 07ioAoyiaxiKp psAsxp xou svoq and xa 5 PaaiKa povxsAa aKoAodOpas 
p KaxaaKsup auxcov, xa 07101 a psxppOpKav axov avpyoiKO OaAapo xou spyaaxppiou ps 
xpv scpappoyp AoyiapiKod Sisqaycoypq auxopaxo7ioippsvcov psxppascov ANALYZE. Ta 
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Measxt| Kai 7 uaxo 7 tolr|ar| povxlAcov Kspauov. 


povoTioAa xcov Kspauov pxav aoppaxiva pf|Kooq A/4 Kai xa avxipapa XD7ico0r|Kav 7iavco 
as cpcoxosoalaOpxsi; 7iAaKEXE<;. Msxa xo TeXoq xcov psxppascov, axa povxsAa xcov 4, 16 
Kai 32 aKxlvcov 7ipoaapxf|0r|KS axo Kaxco pspoq svaq y&AKivoq KOK/dKoq SlaKoq 18iaq 
Siapsxpoo ps xo avxipapo, coaxs va 7tpoasyyl^si xr| aop7ispupopa xp<; 7iapooala<; xoo 
sSacpoog (Syppa 2.20). H 62c.r| Siaxa^p psxppOpKS £,ava yia p?csKxpiK6 ppKog 0.6)u 
And xr)v oat) 8 ispsovp ap ( imo Aoy lax iki] Kai KaxaaKsoaaxiKp) TcpoKimxoov xa aKO- 
?coo9a aop7ispaapaxa: 

a. O 7iapaKaxco TilvaKaq avaypacpsi xiq psxafloAsq xr|q avxlaxaapq siaoSoo Kai xr|q 
aysxucpq KaxsoOovxucoxpxaq ps xpv siaaycoyp xoo kdkaikoo SlaKoo axa povxsAa 
xcov 4, 16 Kai 32 aKxlvcov: 


Avxipapo 

Z/;V a(T!) 

D(dBd) 

04#0.6 ycoplq SlaKO 

71.60+j70.17 

3.11 

04#0.6 ps SlaKO 

60.12-j297.97 

4.35 

16#0.6 ycoplq SlaKO 

40.97-j7.62 

1.74 

16#0.6 ps SlaKO 

49.01+j5.96 

1.56 

32#0.6 ycoplq SlaKO 

54.30+J3 .39 

1.84 

32#0.6 ps SlaKO 

54.98+j6.07 

1.77 


p. A 710 xov 7iapa7iava 7ilvaKa cpalvsxai 6 x 1 r| siaaycoyp xoo kdkaikoo SIokoo aaKpas 
appavxiKp S 7 iippof| Kai fls/alcoas xpv avxlaxaap siaoSoo 7 tpo<; xa 50Q. 
y. Ms xr|v siaaycoyri xoo SIokoo, xo Siaypappa aKxivoPo/daq PsAxicovsxau ps xooq 
Kaxcoxspoog ^oPoog va psuovovxai as psysOog, [23], as)c.3-85,87. 

8 . Oi psxppasiq slvai apKsxa iKavoTioipxiKcq, SpAaSp Tipoasyylqoov as avsKxo S 7 il- 
7 is 8 o xa cnioxsAsapaxa xpq DTioAoyiaxiKpq psAsxpq. BsPaia D7iapyoov apKsxsq 
a 7 iOK^lasn; Kai siSuca axig psxppasig 7100 7 tpaypaxo 7 toip 0 pKav axp aoyvoxpxa xcov 
429MHz. Sxp aoyKSKpipsvp aoyvoxpxa, p axaOpp xoo appaxog Arixpric; pxav ap- 
Ksxa yapp?cp, yopco axa -60dB, Sp^aSp Kovxa axr) axaOpp xoo 0 opt>Poo, 07 toxs 01 
a 7 ioK^lasn; pxav avapsvopsvsg. Ixig psxppasu; ps xig psyaX-oxspsg aoyvoxpxsg, 01 
aTiOK/dasiq 7100 Tiapooaidqovxai slvai aacpcoq piKpoxspsq, aXXd sqaKC)Aoo 0 oov va 
spcpavlqovxai. A 7 io 818 ovxai laipltoq axiq sacoxspiKsg aaoppsxplsq xoo avpycoiKoo 
OaMpoo Kai siSiKoxspa axpv 7 tapaaixiKp 7 iapooala xpg ypapppg xpocpoSoalag, p 
07 iola 8 s Apcp 0 pKE D 7 io\|/p axpv DTTOAoyiaxiKp psAsxp. 
s. Oi Ka^oxspsg psxppasig, 7 iapa 86 £,co<;, cpalvovxai va slvai aoxsg 7100 7 iposKo\|/av and 
xpv opiqovxia TioAcoap xoo avxipapoo 4 aKxlvcov, TiapoAo 7100 sqapypq 8 sv pxav 
avapsvopsvp as Kavsva povxsAO p 7 iapooala opiqovxiaq TioAcoap q. 
rsviKa xa 5 PaaiKa povxsAa xpq povoTio/aKp Kspala ps avxipapo 7100 avaAoOpKav, 
Tiapooaid.qoov aysxiKa yapp/A SWR, avxlaxaap siaoSoo 7100 TiApaiduu aoxp xcov 50Q 
Kai a.KxivoPoAoov 7 iav-Kaxso 0 ovxiKa. ETilapq, spcpavlqsxai ypappucp TioAcoap as sva 
a 7 io xa povxsAa aoxa(ps avxipapo 4 aKxlvcov). XovsTUoq, pia xsxoia Sidxaqp povoTioAoo- 
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avxipapou slvai 7ipoxippxsa as scpappoysq 67100 xpsi^sxai sopsla Kaknyp, oncog axp 
paSiocpoviKp psxaSoap Kai xr|v Kivpxp xpkscpama. 


2.17 : H KSpaia Hentenna. 

H Kspoua Hentenna slvai pm Kspala xappkoo axaaipon Knpaxoq SWR, p 07iola 
KaxaaKsoaaxpKS yia Ttpcoxiy (popa and xov Sagami axo Tokio xpq Io.Tiomaq Kai xsksio- 
7toip0pKS and xov Tadasi Okubo, as anvspyaala ps dkkouq pa8iospaaixs%vsq. Inpcpaiva 
ps aoxov, ajtoxskslxai and svav xsxpaycoviKo flpoyo Tikdxouq A =7/6 Kai inpouq B=k/2. Is 
a.Tioaxaap C>k/6 a7io xo Kaxco pspoq xpq Kspalaq xo7io0sxslxai opiqovxio axoiyslo, axo 
psao D xon 07iolon aovSssxai opoa^oviKo KakobSio xpocpoSoalaq xcov 50£2 (I^ppa 2.21). 
EKxoq and xpv 7tapa7idvco Kspala Hentenna, imapxonv Kai 86o iSialxspa xppaipsq na - 
pakkaysq xpq: p Fork p Half Hentenna, r| 07iola 7ipoKn7ixsi ps xopp xpq Hentenna axov 
psaov xpq, [24], ask. 1-5 Kai p Hat Hentenna, p oiiola a7ioxsksl xpv KOKkiKp popcpp xpq, 
[24], ask. 1-5. Oi 86o aoxsq Kspalsq 7iapaxl0svxai povo avacpopnca. 

Idpcpcova ps xp [lipkioypacpla, p Kspala Hentenna s%si opiapsvsq 7iokn PaaiKsq 1816- 
xpxsq, oi 07 tolsq slvai: 

i. Elvai 7iokn a7ikp axpv KaxaaKsop xpq. 

ii. naponaia^si opi^ovxia 7 t 6 kcoap. 

iii. Oi cpoaucsq xpq 8iaaxdasiq 8sv slvai KaOopiaxucpq appaalaq. Kaxa xpv nko7iolpap 
pjiopoov va imdpqouv Siaicupavasiq axo psysOoq xpq, xdqpq xon ±10%. 

iv. Mnopsl suKoka va S7iixsn%0sl yappkoq koyoq axaaipon Knpaxoq SWR, ps Kaxak- 
kpkp xo7io0sxpap xon opi^ovxion axoiyslon. InyKSKpipsva, ps psxaKivpap xon 
opiqovxion axoixslon 7 ipoq xa Tiavco p 7 ipoq xa Kaxco, psxaPakkonps xpv a.Tioaxaap 
C STiixuyxdvovxaq oao xo Snvaxov yappkoxspo SWR. 

v. 'Ex si KspSoq 2.5-3dBd, xo 071010 slvai anyKplaipo ps anxo piaq Kspalaq Yagi-Uda 
8 no axoixslcov, p 07 iola s^si coq yvcoaxov psyaknxspsq Siaaxaasiq. Mia Kspala 
Hentenna nyonq 6m qnylqsi pokiq 500gr. 

H Kspala Hentenna p7iopsl va xppaipo7ioip0sl as oksq xiq ^dbvsq ao%voxpxcov(HF, 
VHF Kai UHF) ps psyakp S7uxn%la, yia 7ispiJixd)asiq 7ion S7ii0nponps SK7iop7ip p kp\|/p 
appaxoq and appslo piaq 7 tspioxpq 7 ipoq appslo pia akkpq, koyco xcov 7 tapa 7 idvco iSioxp- 
xcov 7ion Tiaponaidqsi, yappko koyo axaaipon Knpaxoq SWR Kai KaxsnOnvxiKp okxivo- 
Pokla. flaxoao, 8s piiopsl va 0 scopp 0 sl Kspala snpslaq Ipbvpq, Sioxi xa xapaKxppiaxiKa 
xpq Tiaponaidqouv aycxiKd pmpsq psxaPoksq yia axsvo snpoq ao%voxpxcov. Tia xov koyo 
anxo 7ipaypaxo7toip0pKs Pskxlcoap xon PipkioypacpiKoo povxskon, ps a7ioxsksapa va ps- 
xaxpaiisl p Kspala as snpnqoviKp, SiaSiKaala 7ion 0 a avaknOsl 7iapaKaxco. Ms Paap oka 
oa a smcbOpKav 7iapa7idvco Kai xa axoi^sla 7ion 7iapaxl0svxai and xp Pipkioypacpla, 7ipay- 
paxo7ioip0pKS pia psksxp Siacpopcov povxskcov xpq Kspalaq Hentenna(xo PaaiKO povxsko 
Kai 19 s 7 U 7 iksov), sqdyovxaq 7 ioknxipsq 7 ikppocpoplsq yia xa xapa.KxppiaxiKd xonq, 67 icoq 
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MsAixp Kai 7uaxo7tolpap povxtAcov Kspauov. 


xo Siaypappa aKxivoPo/naq, xr|v avxlaxaap siaoSon, xov Aoyo oxdaipou icupaxoq Kai xr|v 
KaxsnBnvxiKoxpxa, sxai coaxs auxd va s7iaAp8suouv xa avxloxoiya xpq PipXioypacplaq Kai 
va KaBioxodv 7tpopXs\|/ipp xp aup7ispicpopa xrpq Hentenna yia sv8s%6psvp 7tpaKxiKp %pp- 
GT], [24], 

Ilpcbxo axaSio xpg ps?csxpg f|xav p BscoppxiKp ava?a)ap xpg Kspalag Hentenna, r| 
07ioia a7ioxs^sixai a7io xpia Sliio^a ximoo n (E^ppa 2.21). E7tdcsxBpKS p anyKSKpips- 
vr) 8 id.xa.qp yiaxl slvai p a 7 iAo 6 axspp Kspala anxpq xpq opaSaq, a 7 iaixsl piKpo a%sxucd 
apiBpo Tipdqscov. Ap%ucd p 67p 8 id.xa.qp avxipsxco 7 tlaxpKS ps xr| Bscopla xcov axdaipcov 
Kupaxcov, [24], aaX.2-3. Edpcpcova ps anxp, yia KaBs 81710^0 X/2 scoops Kai sva axaaipo 
Knpa. Ta [IsAp SpAxbvouv xp cpopa xon psupaxog. Ixp auvs%sia scpappoaxpKs p Bscopla 
xcov Kspaicov yia xpv sqa.ycoyp xon ximoo xon Siaypdppaxoq aKxivoflo/nag yia xa xpla ko- 
pia S 7 il 7 is 8 a Kai xov ycopo. Kaxo 7 UV, aovxd%9pKav 860 Tipoypappaxa as yAcoooa fortran 
xa 07101 a 7ipaypaxo7ioionv, avxlaxoixa, a7ioxlppap xcov SKcppaascov xon Siaypdppaxoq 
aKxivo|3o?dag, ava 1 polpa yia xov x®po Kai ava 1 polpa yia xa 3 Kdpia S7il7is8a. Expv 
7tspl7txcoop xcov 3 Knpicov S7n7is8cov, aKOAonflr.1 Kai KavoviK07iolpap cog Tipoq xp psyiaxp 
xipp xon Siaypdppaxoq oxa S7U7ts8a anxa. Ta aTtoxsAdapaxa 7ion 7ipoKimxoov cmoxsAouv 
slaoSo axo 7ipoypappa RADPAT, xo 071010 7tapaysi xs^iKa xa ^pxodpsva Siaypappaxa 
aKxivoflo/nag. H 67p 81 d.xa.qp Bscopslxai axov s^snBspo ycopo ayvocovxaq xo ouvoao xcov 
^omcov cpnaiKcov avxiKsipsvcov. 



l.jrwxa 2.21 : H Kspala Hentenna. (a’) H (3aaiKp popcpp xpg, 07tcog 7tspiypacpsxai 
axp PiP^ioypacpla. (P’) Edpcpcova ps xp Bscopla xcov oxaoipcov Kopa- 
xcov(6scoppxiKo pOVXSAO). 

Tia pia 7110 0 ao KA p pco psvp psAsxp xpq Kspalag Hentenna Kai Kuplcog yia S7ia.Ap6s.uop 
xcov xapaKxppioxiKcov 7ion 7ipoxslvovxai and xouq Tipa.KxiKouq KaxaaKsoaaxsg, 7ipaypa- 
xo7ioip6pKs Kai avd.Auop (imoAoyioxiKp psAsxp) pspiKcov povxsAxov anxpq xpq opaSaq 
(28 axo ouvoao), ps xp PopBsia UTioAoyioxiKcov 7ipoypappaxcov. To Kopioxspo slvai pia 
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H Kspoua Hentenna. 


2.17 


PeTxicopevp skSoop tod Tipoypdppo.xoq 7e7ixon ouppaxoq 7tou ovopdqsxai Richwire. E711- 
7t7sov, anvxd%0pKS as y 7cbaaa fortran kou xo 7ipoypappa Hentenna, xo 071010 yopiua xr|v 
Kspala as xpf]paxa vnonoXXanXaaia xon 7/6 Kai psxaKivsl xo xpocpoSoxoupsvo 8l7io7o 
as 9sap 7io77a7i7aaia xon 7/ 12. H psyiaxp Osar) 7iou p7iopsl va 7tapsi elvai ps^pi xp 
pear) xon elqcoxspiKou 7i7aialou. Ms [3dap, Xomov xa 7tapa7iavco 7tpoypappaxa Kai xo 
©ecoppxuco povxs7o 7tou ava7rru%0pKe TipoaSiopiaxpKav, 01 |3e7xioxeq 7tapapexpoi, yta 
xiq 07ioisq p a7io8oap kou p aup7ispicpopa xpq Kspaiaq elvai iKavo7ioipxiKsq. 

H au%v6xpxa KaxaaKsupq xcov povxe7cov xpq Kepaiaq Hentenna 7tou ava7u0pKav na- 
pa7iavco, elvai f=llllMHz, axpv 07101 a xo ppKoq icupaxoq eivai A=0.27 in. H xipp auxp 
STuXsysxai STtsiSiy xo 7tp6xu7io a7to7aPpq non slvat xo7io0sxppsvo axov avp%ouc6 0a7apo 
xon epyaaxpplou xcov Kspaicbv, coq Kspala 2efj\|/riq yia xiq psxppaeiq, elvai KaxaaKeuaape- 
vo axa 1111MHz. E7iiapq, yia xp auyKeKpipsvp au%v6xpxa 7eixoupyiaq r| aKxlva xon 
ouppaxoq elvai a=0.001m, r| xipf) xr|c; 07ioiaq 7t7ppsl xo Kpixppio 7s7tx6xpxaa(a<0.017). 
E7U7iXeov, xo sAdyioxo pf|Koq Ka0e xpppaxoq, and xa 07101 a a.TioxsAelxai xo povxs7o, 9a 
7tps7tsi va elvai peyaXnxepo and xo SutXdoio xr|q aKxivaq xon ouppaxoq (d min >2a). 

Tia xpv Kspala Hentenna, 01 7iapapsxpoi 7iou e7ippsalp)uv xp aup7ispicpopa xpq elvai: 

i. O api0poq xcov xpppaxcov axov 071010 Siaipslxai xo povxeXo. H SiaSiKaala auxp 
7ipaypaxo7ioielxai yia xo ©scoppxiKo povxeXo xpq Kepaiaq Hentenna 7iou avaXn- 
0pKs 7iapa7iavco. To x®piapa as Kspaiaq as xpppaxa ylvsxai ps xp PopOeia xon 
7ipoypappaxoq Hentenna, xo 071010 avaXapPavsi va Sppioupypaei xo Kaxa77p7o 
apyelo eiaoSou yia xpv eiaaycoyp xon axo Richwire. To ppKoq xcov xpppaxcov 7ipe- 
7iei va 7iXppsl xo Kpixppio Siaipsapq xpq Kspaiaq as xpppaxa (d,- <7/4), aiiapalxpxp 
7ipoh7io0eap yia xpv ecpappoyp xpq pe068ou xcov po7icov Kai 7110 aoyKSKpipeva yia 
xov U7to7oyiap6 xcov SmoXiKcov psupaxcov. O api0poq xcov xpppaxcov ao^avsxai 
peypi va e7uxeu%0ei cpaivopsviKp any ka tap, 8p7a8p pe%pi 0 pu0p6q auqpapq xon 
aTroxeAeapaxoq va apylaei va peicovexai. Me |3dap xp pexa[3o7p xpq avxlaxaapq 
eiaoSou auvapxpasi xcov xpppaxcov axov ydpxp Smith, [24], asX.3-6, S7n7eyexai 0 
Kaxd.AApAoq api0poa(lO8 xpppaxa). 

ii. H 0eap xon xpocpo8oxonpsvou(o8pyonpevon) axoiyelou. Auxp eTUAeyexai ps xp 
Pop9eia xon 7tpoypappaxoq Hentenna Kai yia Ka0e 7iepi7ixcoap U7io7oyi^ovxai xa 
XapaKxppiaxiKa xpq Kspaiaq. IicoTioq eivai va Ppe9el p PeXxiaxp 9eap, yia xpv 
07101 a 0 7oyoq axaaipon Kupaxoq SWR elvai 0 xapp7oxspoq Suvaxoq. 'Exai 7ipay- 
paxo7ioielxai aapcoap xpq aTioaxaapq ava 7/12 and xo Kaxco aKpo xpg Kspaiag 
pexpi xo peao xcov Ka0excov 7i7enpcov, acpou and sksi Kai 7tepa xa a7ioxs7eapa- 
xa eivai xa i8ia, 7oyw anppexpiag xon axppaxog xpg Kspaiag. H Pe7xiaxp 0sap 
7ipoa8iopi^sxai 7iepi7iou lap ps 7/6 and xo Kaxco aKpo xp<; Kepalag. 

iii. H auyvoxpxa axpv 07101a U7io7oylqovxai Ka0e cpopa xa yapaKxppiaxiKd xon pov- 
xe7on xpq Kspaiaq Hentenna xpq TreplTixcoapq ii, yia xpv 07101a p Pe7xiaxp 0sap 
xon svepyou axoiyelon eivai 7/6 and xo Kaxco aKpo xpq Kspaiaq Kai 0 api0poq xcov 
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Ms7sxp Kai 7iiaxo7iolpap povxs7cov Kspauov. 


xpppaxcov 108. Aiaxppcovxag xo ppKog xcov axoixslcov axaOspo, U 7 io 7 oyiapsvo yia 
xrj ao%voxpxa 7sixoopyla<; (f=llllMHz), Sispsovaxai p aopTispupopa xpg Kspalag 
Hentenna yia sva sopoq ao%voxpxcov 900- 1300MHz ava 10MHz, pc KsvxpiKp xp 
ao%voxpxa f=l 1 1 1MHz. 

Ms xo Richwire Kai ps pm asipa aoppaxivcov povxs7cov(xo PaaiKO povxs7o Kai 19 
ctutiacov) pcxa.pdAAapc yia xpv KaOs 7ispl7ucoap xiq xipsq xcov avxlaxoi%cov 7iapapsxpcov. 
Msxa and xpv u 7 io 7 oyiaxiKp aoxp ps7sxp 7ipaypaxo7ioip0pKs KaxaaKsop xcov xsaaa- 
pcov and aoxa, xa oiiola psxppOpKav axov avpxouco 0a7apo xoo spyaaxpploo ps xpv 
scpappoyp AoyiopiKoo Sicqaycoypq auxo paxoTto ip psvcov psxppascov ANALYZE. To Ttpcb- 
xo povxs7o(6\|/oq H=7/2, 7 i 7 axoq W=7/6, a.Tioaxaap svspyou and xo aKpo xpq Kspalaq 
d= 127/72) pxav p Kspala 7100 7 ipoxslvsxai and xp Pi[37ioypa(pla. To 8 s 6 xspo( 6 \|/o<; H=7/2, 
TiAdxoq W=7/6, a 7 ioaxaap svspyou a 7 io xo aKpo xpq Kspalaq d=77/72) pxav auxo 7100 and 
xpv 7 ipoaopolcoap PpsOpKS 6 x 1 Slvsi xo xapp7oxspo SWR. To xplxo( 6 \|/o<; H=7/2, nX&Toq 
W=7/4, a 7 ioaxaap svspyou and xo aKpo xpq Kspalaq d= 137/72) pxav sva and xa S 7 ii- 
ttacov povxcAa 7100 ps7sxf|0pKav Kai KaxaaKsuaaxpKs yiaxl PpsOpKS 6 x 1 sSivs 7 iapopoio 
Siaypappa aKxivo[3o71aq ps xpv Hentenna Kai slyc 7 iapa 77 p 7 a psya76xspo supog qcovpq. 
To xsAsuxalo povxs7o(6\|/oq H=37/4, TiAdxoq W=7, aTioaxaap svspyou and xo aKpo xpq 
Kspalaq d=l 87/72), av Kai Siscpsps apKsxa and xpv Hentenna, KaxaoKsoaoxpKS yia va 
avaSsi^xodv 01 8 iacpopo 7 ioipasi<; axo Siaypappa aKxivo[3o71a<;. Oi 7 s 7 ixopspsisg xpg ra- 
xaaKsupg Slvovxai ava7oxiKa, [24], a s7.6-2,7. 0a 7ips?isi va appsicoOsl 6 x 1 xa povxs7a 
pxav auppaxiva, 816 x 1 01 piKpsg 8 iaoxaosi<; 7iou 7iapouala^av xa xpla and xa xsaaspa 
Sppioupyouaav 7 ipoP 7 ppa axp auvSsap xou connector S 7 iavco axp 81 d.xa.qp. E 7 ii 7 i 7 sov, 
01 Kspalsg S7isi8p psxppOpKav as ooyKSKpipsvo avp^oiKo 9a7apo 01 Siaaxaasu; xoug 8 s 
0a S7ips7is va £,s7ispvouv xa 29 x 29cm, 8p7a8p xo sva ppKog Kupaxog yia au%voxpxa 
7s ixoupylaq 1111MHz. 

And xpv 67 p 8 ispsuvpap( 0 scoppxiKp, U 7 io 7 oyiaxiKp Kai KaxaoKsoaaxiKp) 7 ipoKU- 
7 ixouv xa aKo 7 ou 9 a aup 7 ispaapaxa: 

a. O TiapaKaxco TilvaKaq avaypacpsi xiq PsTxiaxsq sti i7oy cq 7sixoupylaq xcov xsaaapcov 
povxs7cov xpq Kspalaq Hentenna yia xa 1111MHz: 



Z inp(Q) 

SWR(50Q) 

D(dBd) 

Bip7ioypacpla 

65-j 1 90 

13.05 

3.11 

Quad 

92-j 134 

6.17 

0.92 

To Ps7xicopsvo povxs7o 

Hentenna 

66-j 1 7 

1.53 

3.09 

To povxs7o Hentenna ps 
7iapopoio Siaypappa aKxivoPo71a<; 

148-J3 1 

3.1 

2.62 

To povxs7o Hentenna ps 
SiacpopsxiKo Siaypappa aKxivoPo71aq 

9 1 + j 1 2 

1.86 

1.78 
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p. To povxsko xrn; Hentenna 7100 spelt; 7tpoxslvonps Trapouaidqei xp yappkoxspp xipp 
and m xsaaspa povxeka 7ton KaxaaKsnaaxpKav yia xo SWR(axa 50Q) lari ps 
1.53. 

y. H xipf) xpq KaxsnOnvxucoxpxaq xcov 3dBd yia xpv Kspala Hentenna xpq Pi[3kioypa- 
(plaq 7iou elys psxppOsl 7tsipapaxiKa s7tiPsPaico0pKS Kai D7iokoyiaxiKa. 

8. H Kspala Hentenna 7100 spelt; 7 tpoxsivonps sysi snpot; ^covpt; ±1.5% ki anxo pat; 

oSpysi va xpv yapaKxppiaonps cot; pm Kspala axsvon snpont; ipovpc;. 
s. H Kspala ovopaaxpKS Hentenna and xp ksqp Hen 7iou am ia7i0ViKa appalvsi 
Oanpaxonpyoq. Anxo syivs S7tei8p axiq apysq xon 70 ps xa D7tokoyiaxiKa psaa 
7100 07tppyav pxav SnaKoko va eqpypOsl p anp7ispicpopa xpt;. Tpv s7toyp SKslvp 
8s p7ioponaav va Kaxavopaonv 6x1 7taponaia^s opiqovxia 7iok®ap. Qaxoao, ano- 
SslyxpKs, and xp OscoppxtKp psksxp, oxt xo Siaypappa aKxivoPoklaq axpv KaOsxp 
7ipo<; xo S7it7is8o xpt; Kspalat; SisnOnvap ocpslksxai povo am opiqovxia xpppaxa xpt; 
Kspalat;, acpon axa KaOsxa xpppaxa xa psnpaxa sivai ava 8no laa Kai avxlOsxa ps 
a7ioxsksapa xo 7ts8io xont; va ppSsvl^sxai, [24], ask.2-16. 

TsviKa xa xsaaspa povxska xpt; Kspalat; Hentenna 7100 avaknOpKav, 7iaponata^onv 
aysxiKa yapp Ao SWR(yia flskxiaxp a7ioaxaap xon svspyon axoiysion and xo Kaxco aKpo 
xpt; Kspalat; Kai flsAxiaxo n \| loq Kai Tckdxoq xon s^coxspiKon Tckaialon) Kai ypappiKp txo- 
k©ap. Oi iSioxpxst; anxst; xpv KaOiaxonv 7ipoxippxsa as 6 as; xk; qcovsq anyvoxpxcov (HF, 
VHF Kai UHF) Kaxa xpv syKaxaaxaap svot; anaxppaxot; aanppaxpt; S7UKoivcovlat; yia ne- 
pmxcoasit; 7ion S7ii0nponps SK7iop7ip p kp\|/p appaxot; and appslo 7ipo<; appslo. Qaxoao, 
8s p7ioponv va yppaipoiioipOonv as ecpappoyst; 7ton ypsia^ovxai Kspalst; supslat; ^covpt;. 


2.18 : H Kspala Diamondback. 

H Kspala Diamondback sivai sva psAoq xpt; oiKoysvsiat; xcov Zig-Zag Kspauov, [25], 
ask. 1-2, xpt; 07tola<; xo ovopa 8o0pKS and xov Floyd Koontz, WA2WVL, svav paSios- 
paaixsyvp and xpv Homosassa xcov HnA. naponaia^si Tiapopoia psnpaxiKp Kaxavopp 
ps pia Kspala Bruce, [22], svat; and xont; koyont; yia xont; 07iolon<; pskexpOpKs p Dia- 
mondback. 

EiSiKoxspa, p Kspaia Diamondback sivai pia 8i7tkoKaxsn0nvxiKp Kspaia KaxaaKsna- 
apsvp and KakcoSio Kai aysSiaapsvp ps xsxoio xpo7io, coaxe va p7iopsi va avapxpOsi as 
p8p 07iapyovxa 7xnpyo. npoKsixai yia sva anvsysq Koppaxi KakcoSion 7ion Siaxpsysi xov 
7tnpyo and xpv Kopncpp cot; xp yp, 67101 ; cpalvsxai Kai axo Eyppa 2.22, 67100 avaypacpovxai 
Kai 01 psnpaxiKst; Kaxavopst; as KaOs xpppa. O apiOpot; x©v Siapavxicov 7ion p7ioponv 
va yppaipo7ioip0onv s^apxaxai and xp anyvoxpxa 7ion Qskoops va yppaipo7ioipaonps 
Kai xo n\)/o<; xon 7inpyon. Ka0s 7tkenpa xon Siapavxiou sysi ppKot; k/2. Inpcpcova ps xo 
Syppa 2.22 xa opiqovxia psnpaxa 7ipoa0sxovxai, svco xa KaOsxa akkpkoavaiponvxai ps 
a7toxsksapa va Sppionpyslxai opiqovxia 7iok0ap. 0a 7ips7tsi S7ilapt; va S7iiappavonps, 
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2.18 


MsAixp Kai 7uaxo7toipap povxskcov Kspaubv. 


oxi o Tinpyoq axov 071010 s%si avapxpOsl p Kspala Diamondback slvai pm psxaAAiKp Ka- 
xaaKsnp, p 07iola sqaixiaq xon daikoo and xo 071010 slvai KaxaaKsnaapsvp i/KxivoPoAsi 
oxav Siappssxai and psnpa. Anxo s^si aav a7toxsksapa va S7tppsal[sxai p ai)p7ispupopd 
xpg Kspaiag. 

H xpocpoSoala as pm Kspala Diamondback, anpcpcova ps xov Floyd Koontz, 7ipay- 
paxo7ioislxai axo Kaxco pspoq p axo Ksvxpo Ka0s Sittoaoo. To Kaxco ompo xpg svxonxoiq 
slvai xo 7iio PokiKo appsio yia xpv xpocpoSoala piag Kai PpiaKsxai Kovxa axo S7il7is8o xon 
sSacpong. H skajpaxp ao£,pap xon KspSoug xpg Kspaiag 7too 7iapaxppp0pKs xpocpoSoxcbv- 
xa q xpv as anxo xo appsio, sivai 7ispiaaoxspo S7ii0nppxp and xiq a7tcbksisg 7ion 0a sl^aps 
koyco xon opoa^oviKon KakcoSion, xo 071010 0a S7ips7ts va xppcnpo7ioipaonps yia xpv xpo- 
cpoSoaia xpg Kspaiag as kootoio aXXo appsio ps psyaknxspo 6\pog. TpocpoSoxcbvxag xpv 
Kspaia 7iapaxppp0pKs Kai auppsxoxp xon 7inpyon axo Siaypappa aKxivoPoklag, scpoaov 
koyco xon psnpaxog 7ion spss 7ipog xo sSacpog aKxivoPokonas SKxog and xpv Kspala Kai 
okoKkppog o 7xnpyog. Anxo sl^s aav a7ioxsksapa va SppionpypGonv pspmsg KaOsxa 7io- 
kcopsvsg Ssapsg aKxivoPoklag, koyco xon 7inpyon as ycovisg psyakoxspsg xcov 60 poipcbv 
axa 21MHz. To cpaivopsvo anxo avxipsxGmlaxpKs Gscopcbvxag xo appsio xpocpoSoalag 
va eyei a7ioaxaap apKsxa pmpoxspp and X/4 and xo sSacpog, 07ioxs p aKxivoPokla and 
xov 7inpyo skayiaxoTio ip 0p ks . 

Inpcpcova ps xp Pipkioypacpla, p Kspala Diamondback s^si opiapsvsg 7iokn Paamsg 
iSioxpxsg, oi 07tolsg sivai: 

i. Eivai Tio An a.TiAp axpv KaxaaKsnp xpq. 

ii. riaps^si ni|/pA,o KspSog. 

iii. Ilaponam^si opi^ovxia 7tokcoap. 

iv. EK7isp7isi TiAaxid opiqovxia Ssapp aKxivoPo/daq. 

v. AiKaxsuGnvxiKO Siaypappa aKxivoPo/daq. 

vi. To appsio xpocpoSoaiag PpiaKsxai Kovxa axp yp. 

vii. AkxivoPoasi opoia ps KaGsxa svcopsva SItcoao. 7 iksnpiKa xcov Siapavxubv. 

H Kspaia Diamondback pTiopsl va xppcripo7ioip0sl xoao axa VHF oao Kai axa UHF 
Kaxa xpv syKaxaaxaap svoq anaxppaxoq aanppaxpq STUKoivcoviaq, sqaacpa/dqovxaq pia 
S7iiKoivcovla and appsio Tipoq appsio, Aoyeo xcov 7tapa7iavco iSioxpxcov 7ion Tiaponaia- 
qsi. SnyKSKpipsva yia xp qcovp xcov UHF, sivai noXXd nTioayopsvp Kai cog Kspaia yia 
xpkso7ixiKp Apv|/p. Ki anxo yiaxl, svavxi pmq Kspalaq Yagi, spcpavlqsi pmpoxspp suai- 
aGpala axiq psxafloAsq xpq anyvoxpxaq Kai psyaknxspp KaxsnGnvxiKoxpxa. Ms P&ap xp 
8iaxn7tcoap anxp Kai xa axoi^sia 7tou 7iapaxl0svxai and xp Pipkioypacpla, 7ipaypaxo7toip- 
0pKS pia psAsxp Siacpopcov povxskcov xpq Kspalaq Diamondback, sqdyovxaq TioAnxipsq 
7ikppocpopisg yia xa xapaKxppiaxiKa xong, oncoq xo Siaypappa aKxivoPoklag, xpv avxi- 
axaap siaoSon, xov Aoyo axaaipon Knpaxoq Kai xpv KaxsnGnvxiKoxpxa, sxai coaxs anxa 
va S7iakp0snonv xa avxiaxoiya xpq Pip/aoypacpiaq Kai va KaGiaxouv 7ipopks\|/ipp xp anp- 
7ispupopa xpq Diamondback yia svSsyopsvp 7ipaKxiKp yppap. [25]. 
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flpcbxo ox&bio xpq psksxp q pxav r| 0scopr|xiKfi avakuap xpq Kspaiaq Diamondback, 
r| 07iola a7toxsksixai and sva Siapavxi, xou 07toiou Ka0s 7tksupa s%si pf|Koq k/2, Kai 
xo aripslo xpocpoboaiaq xpq PpiaKsxai Kovxa cxo sSacpoq (E^ppa 2.22). E7tiksx9pKS p 
auyKSKpipsvp Sia.xaqp yiaxi sivai r| a7tkouaxspp Kspaia auxpq xpq opaSaq, a7iaixsi pi- 
Kpo aysxiK'd api0po 7ipa^scov Kai a7ioxsksi sva aKako7taxi yia xp psksxp xpq avxiaxoixpq 
SKxsxapsvpq. E7tiapq, 5s sxsi kpcp9si U7io\|/p Kai p ypappp psxacpopaq k/4 7ion xp^vd^sxai 
yia xpv xpocpo5oala xpq Kspaiaq. Ap%uca p okp 8ia.xa.qri avxipsxco7tiaxpKs ps xp ©scopia 
xcov axaaipcov icupaxcov, [25], ask. 2-2.4. Eupcpcova ps auxp, yia Ka0s 8i7ioko k/2 scoops 
Kai sva axaaipo Kt>pa. Ta [3skp Spkcbvouv xp cpopa xon psopaxoq. Exo appslo auxo 0a 
7tps7isi va xoviaxsl oxi p Diamondback 8sv PpiaKoxav axov sks60spo ycopo, koyco xou 
oxi axp Siapopcpcoap xou Siaypappaxoq aKxivoPokiaq auppsxsxsi Kai xo sSacpoq. 'Exai, 
7ipoa7ia.0ci)vxa.q va aupjispiAa.poups xpv S7ti8paap auxp xou sSacpouq axiq iSioxpxsq xpq 
Diamondback cxouq UTtokoyiapouq paq, ©scoppaaps xpv UTiapqp Tsksiou Aycbyipou E 711 - 
7is8ou(T.A.E.), axo S7ii7is8o xou sSacpouq Kai 7tppaps xo Kaxo7txpiKo sibcoko xpq Kspaiaq. 
Auxo si^s aav ajioxsksapa pia vsa yscopsxpia yia xpv Kspaia paq (Exppa 2.22). Exp 
auvcycia scpappoaxpKs p ©scopia xcov Kspaicbv yia xpv sqa.ycoyp xou xrmou xou Siaypap- 
paxoq aKxivoPokiaq yia xa xpia Kupia S7ii7is8a Kai xov ycopo. Kaxo7nv, auvxa%0pKs sva 
7ipoypappa as ykcoaaa fortran xo 071010 TipaypaxoTioisi a7ioxippap xcov SKcppaascov xou 
Siaypappaxoq aKxivoPokiaq, ava 1 poipa yia xov x®po Kai ava 1 poipa yia xa 3 ku- 
pia S7ii7is8a. Expv 7ispi7ixcoap xcov 3 Kupicov S7n7ts8cov, aKokou0si Kai KavoviKOTioipap 
coq 7ipoq xp psyiaxp xipp xou Siaypappaxoq axa S7ii7is8a auxa. Ta a7toxsksapaxa 7iou 
7ipoKU7ixouv a7ioxskouv siaobo axo 7tpoypappa RADPAT, xo 071010 7iapaysi xskiKa xa 
^pxoupsva Siaypappaxa aKxivoPokiaq. H okp Siaxa^p psxa xp U7iap^p xou T.A.E., ©sco- 
psixai axov sksuQspo x®po ayvocovxaq xo auvoko xcov komcbv cpuaiKcov avxiKsipsvcov. 

Tia pia 7110 okoKkppcopsvp psksxp xpq Kspaiaq Diamondback Kai Kupicoq yia sna- 
kpQsuap xcov yapaKxppiaxiKcov 7iou 7ipoxsivovxai and xouq 7ipaKxiKouq KaxaaKsuaaxsq, 
7ipaypaxo7ioip0pKs Kai avakuap (u7iokoyiaxiKp psksxp) pspiKcov povxskcov auxpq xpq 
opa8aq, ps xp Popdsia UTiokoyiaxiKcbv 7ipoypappaxcov. To Kupioxspo sivai pia Pskxico- 
psvp SK'Soap xou 7ipoypappaxoq ks7txou auppaxoq 7iou ovopa.qsxai Richwire. Ms Paap 
xo dscoppxiKo povxsko 71 ou ava7rrux©pKS 7iapa7iavco 7ipoa8iopiaxpKav, 01 Pskxiaxsq na- 
papsxpoi, yia xiq 07ioisq p aiioSoap Kai p aop7ispupopa xpq Kspaiaq sivai iKavo7toipxiKsq. 

H auyvoxpxa KaxaaKsupq xcov 7iapa7iavco povxskcov xpq Kspaiaq Diamondback si- 
vai f=llllMHz, axpv 07101 a xo ppKoq Kupaxoq sivai k=0.27m. H xipp auxp s7iiksysxai 
S7tsi8p xo 7ipoxu7io a7iokaPpq 7iou sivai xo7io0sxppsvo axov avp^oiKo ©akapo xou spya- 
axppiou xcov Kspauov, coq Kspaia kpypq yia xiq psxppasiq, sivai KaxaaKsuaapsvo axa 
1111MHz. E7iiapq, yia xp auyKSKpipsvp auyvoxpxa ksixoupyiaq p aKxiva xou auppa- 
xoq sivai a=0.001m, p xipp xpq 07ioiaq 7ikppsi xo Kpixppio ks7txoxpxaq (a<0.01k). Oka 
xa povxska xpq Kspaiaq Diamondback, 7tou avaku0pKav, xpocpoboxouvxai psaco piaq 
ypapppq psxacpopaq k/4 (E^ppa 2.23). Auxo aupfiaivsi yia va a7iocpsu%0si p psyakp av- 


2-51 




2.18 


MsAixp Kai 7noxo7iolpop povxskcov Kspaiobv. 



£%ppa 2.22 : H Kspala Diamondback. (a') H psupaxiKp Kaxavopf| xpg, oncoq 7ispiypacps- 
xai axr| Pi(3kioypacpla. (P’) Sopcpcova ps xr| Gscopia xcov axaaipcov Kupaxcov 
(GscoppxiKo povxsko). (y') Msxa xp ©sobppop xpq imapqpq xsaeiou ay coy i- 
pou 8711718501) (©SCOppxiKO pOVXSko). 


xlaxaop siaoSoo 7101) spcpavlCsxai and xpv a7isi)0slaq auvSsop xpq jrpypq ps xpv Kspala, 
koyco xoo oxi as sksivo xo oppsio xo psnpa slvai aa0svs<;. 



2xn0 a 2.23 : H Kspala Diamondback psxa xpv 7ipoo0pKp xpg ypapppg psxacpopag )J4 
(povxsko imoAoyioxiKpq psksxpq). 

Ida xpv Kspala Diamondback, oi 7tapapsxpoi 7ion S7tppsa^oi)v xp aopTispicpopd xpg 
slvai: 

i. H 0sop xon oppslon xpocpoSoalag. Av p 7ipyp xpocpoSoxsi a7isi)0sia<; xpv Kspala, 
oncoq cmpPaivsi axo GscoppxiKo povxsko, xoxs oxo oppsio xpocpo8ooia<; 0a spcpa- 
vi^sxai pp8sviopo<; psupaxog Kai p avxiaxaap siaoSoo 0a slvai 7iokn psyakp(560- 
j400f2). Av MPonps imoipp oxi axpv 7ipa^p oi Ttspiaaoxspsi; Kspaisg anvSsovxai 
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ps opoa^oviKo KakcoSio xcov 50Q, 9a 7tps7isi xoxs va s^aacpakiaoups yia xpv ks- 
pala avxiaxaap siaoSon xpq iSiaq xippq, sxai coaxs va s%onps 7ipoaappoyp. Tia 
xov koyo anxo 7tpoa0sxonps pia ypappp psxacpopag k/4, ps a7toxsksapa xo psnpa 
axpv 7tpyp va yivsxai psyiaxo Kai p xipp xpq avxiaxaapq va pncpaivsi appavxuca. 

ii. O apiOpog xcov xpppaxcov axov 071010 Siaipsixai xo povxsko. To x®piapa as Ks- 
paiaq as xpppaxa yivsxai ps xp PopOsia svoq 7ipoypappaxoq as ykcbaaa fortran, 
xo 07iolo avakapPavsi va Sppionpypasi xo Kaxakkpko apysio siaoSou yia xpv 
siaaycoyp xou axo Richwire. To ppKoq xcov xpppaxcov 7tps7tsi va rckppsi xo Kpixp- 
pio Siaipsapg xpg Kspaiag as xpppaxa(d,- <k/4), a7iapaixpxp 7ipob7t60sap yia xpv 
scpappoyp xpq ps068on xcov po7tcov Kai 7110 anyKSKpipsva yia xov imokoyiapo xcov 
SmokiKcov psnpaxcov. O apiOpoq xcov xpppaxcov auqczvsxai psypi va STUxsoyBd 
cpaivopsvucp any ka tap, 8pka8p ps%pi o pnOpoq abqpapq xon aTioxsksapaxoq va 
apjdasi va psicovsxai. Ms [Sdap xcov Siaypapaxcov xpq avxlaxaapq siaoSon anvap- 
xpasi xcov xpppaxcov axo piyaSiKo S7ri7ts8o, [25], ask. 3-6. s7uksysxai o Kaxakkpkog 
apiOpog. 

iii. H aoyvoxpxa axpv 07ioia imokoyiqovxai KaOs cpopa xa %apaKxppiaxuca xon KaOs 
povxskon xpq Kspaiaq Diamondback, 7tou avaknOpKS. Aiaxppcovxaq xo pf|Koq xcov 
axoixsicov axaOspo, imokoyiapsvo yia xp auyvoxpxa ksixonpyiaq (f=llllMHz), 
Sispsnvaxai p anp7ispicpopa xpq Diamondback yia sva snpog an%voxpxcov 900- 
1300MHz ava 10MHz, ps KsvxpiKp xp auyvoxpxa f=llllMHz. 

iv. H Osap xon 7xnpyou Kai tuo anyKSKpipsva xon appsion axppiqpq xpq Diamondback. 
Aoyco xon nkiKon and xo 071010 sivai KaxaaKsnaapsvoq o 7inpyoq, aKxivofloksi oxav 
Siappssxai and psnpa. Anxo s^si aav a7toxsksapa xo Siaypappa aKxivo[3okia<; xpg 
Kspaiaq va xpo7i07ioisixai Kai va 7iaponaia^ovxai psxa|3oks<; axig 7ipaypaxiKS<; xi- 
psg opiapsvcov xapa.KxppiaxiKcov psysOcov xpq Kspaiaq, 07icoq p KaxsnOnvxiKoxpxa, 
p avxiaxaap siaoSon akka Kai o koyog axaaipcov Kupaxcov. Tia va PpsBsi p [3sk- 
xiaxp Osap xou 7tupyou axppiqpq 7ipaypaxo7ioisixai aapcoap axpv Trspioyp and 0 
scog 0.15m (0 scog k/2), psxaKivcovxag xov 7xnpyo axppkqpg ps Pppa 0.005m a7io- 
paKpnvopsvoi and xpv Diamondback. 

Ms xo Richwire Kai ps pia asipa aoppaxivcov povxskcov psxafldkkaps yia xpv KaOs 
7ispi7ixcoap xiq xipsq xcov axaiaxoiycov Tiapapsxpcov. A 710 xpv okp 8ispsnvpap(0scoppxiKp 
Kai U7iokoyiaxiKp) 7ipoKU7ixonv xa aKokonOa anp7ispaapaxa: 

a. To xpiaSiaaxaxo Siaypappa aKxivoPokiag xpg Kspaiaq Diamondback, onmg npoe- 
ku\|/s and xp OscoppxiKp psksxp, [25], ask.2-14 Kai ano xa Siaypappaxa anyKpiapg 
OscoppxiKcov a7ioxsksapaxwv Kai psOoSon 7ipoaopoicoap<;, [25], ask.4-41,43, 7ipo- 
asyyiqsi ps psyakp aKpipsia xo avxiaxoiyo 7tou 7ipoKU7ixsi a7io xo Richwire. 

p. To 1810 Siaypappa 7 iiaxo 7 ioisi xp 8i-Kaxso0ovxiKp iSioxpxa xon Siaypdppaxoq okxi- 
voPokiag xpg Kspaiag 7 ion avacpspsi 0 Floyd Koontz, [25], ask. 1-3,4. To ysyovog 
6 x 1 Oscoppaaps xpv imap^p xsksion aycoyipou S 7 ii 7 is 8 on axo appsio 07ion 0 Floyd 
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Koontz xpocpoSoxsl xr|v Diamondback 5sv akkdqsi xr|v 7iapa7idva> iSioxpxa xoo 8ia- 
ypdppaxoq aKxivo[3okiaq. Aoxo yivsxai soKoka avxikp7ixo av ayvopaoops xo Kaxco 
pspog xoo Siaypappaxog, 07toxs xo KaxcemxpiKo avco pspog xoo 7iapaxp poops oxi 
Siaxppsl xiq Si-KaxsoOovxucsg xoo iSioxpxsq. 

y. H avxiaxaap siaoSou slvai ays8ov axaOspp as sva aoyvoxpxcov 1000- 1200MHz, 
[25], ask.3-11. 

8. Tia xpv 7tapa7iavco 7ispioyp aoyvoxpxcov, o poOpog ps xov 071010 ao^avsxai p Ka- 
xsoOovxucoxpxa xpq Kspaiaq cpOlvsi Tiapooaidqovxaq sxai pm aysxuca axaOspp aup- 
7tspupopa, [25], ask.3-10. 

s. Sxpv i8ia Tispioyp aoyvoxpxcov, o Aoyoq axdaipcov Kopdxcov slvai 7ioko Kakoq, 
iaog 7ispl7ioo ps 2, ysyovoq 7100 KaOiaxa xp aoyKSKpipsvp 7ispioyp iSavucp yia 
ksixoopyia xpg Kspalag, [25], ask. 3- 12. 

ax. Oi iSavncsq Osasiq yia xov 7x6pyo axppiqpq slvai as a7ioaxaap and xpv Kspala 0.2 A 
Kai psyakoxspp and lk. Xxiq Osasig aoxsg p S7il8paari xoo 7idpyoo axo Siaypappa 
aKxivoPoklag slvai ppSapivp, [25], ask.3-14,19. 

C,. H 7iapooala xoo 7idpyoo axppiqpq axpv Tispioyp 0-0. 2k sysi aav a7ioxsksapa xpv 
Tixcoap xpq KaxsoOovxiKoxpxaq Kaxa sva dB. 

r sviK'd p Kspala Diamondback 7100 avakdOpKS, paql ps xa aoppaxiva povxska xpq, 
sivai 8i7ikoKaxso0ovxiKp. O7icoq aTioSsiyxpKs ksixoopysi as psyako sdpoq qcovpq, 7iapoo- 
aidqsi o\j/pkp KaxsoOovxiKoxpxa Kai ypappiKp 7t6kcoap. Oi iSioxpxsq aoxsq xpv KaOiaxodv 
7ipoxippxsa as scpappoysg xoao axa VHF oao Kai axa UHF, ps Kopioxspp xp yppap xpg 
coq Kspala yia xpkso7ixiKp kpi|/p, svavxi piaq Yagi. 


2.19 : H Kspala BowTie. 

H Kspala BowTie sivai pia Kspala 7100 Tipoasyylqsi as aop7ispicpopa aoxpv svoq 
8i7iokoo k/2, [26], ask. 1-1,2. Qaxoao 7iksovsKxsi svavxi aoxoo axo 6 x 1 7iapooaia^si av- 
xlaxaap siaoSoo 50Q. H Kspala BowTie slvai yvcoaxp Kai coq fan dipole Kai psksxpOpKS 
and xov paSiospaaixsyvp L.B.Cebic, W4RNL, 0 OTiolog xp<; sScoas ki aoxo xo ovopa. 

EiSiKoxspa, p Kspaia BowTie a7ioxsksixai and sva KsvxpiKo opiqovxio pskoq Kai 860 
xpiycoviKodq [Spoyooq ks7ixod adppaxoq SKaxspcoOsv aoxoo. H xpocpoSoaia xpq, adpcpcova 
ps xov L.B.Cebic, 7ipaypaxo7ioislxai axo psao xoo opi^ovxioo xpppaxog. H diiap^p xoo 
aycbyipoo aoxoo xpppaxog ao^avsi xp aoyvoxpxa ksixoopylag xp<; Kspalag BowTie, as 
adyKpiap ps pia BowTie 18100 psysOooq Kai ycopiq xpv 7tpoa0pKp xoo aoyKSKpipsvoo 
pskooq. H adqpap aoxp ocpsiksxai as akkaysq axp psopaxiKp Kaxavopp, S7isi8p xo 
KsvxpiKo pskog Siappssxai and psopa. 

Idpcpcova ps xp fhpkioypacpia, yia pia Kspaia BowTie 0 Xoyoq axdaipcov Kopdxcov 
(SWR) aovapxpasi xpg aoyvoxpxag spcpavl^si yappkp xipp, xpg xa^pg xoo 1.5 Kai ki- 
yoxspo, yia sva psyako sopog aoyvoxpxcov, [26], ask. 1-3, ysyovog 7100 xpv KaOiaxa so- 
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po^coviKp . £ 2 axoao, p BowTie ps xxq Siaaxaasu; 7too 7ispiypacpsxai axp PiP?aoypacpia 
Tiapooaidqsi yapaKxppiaxucp avxiaxaap 50 Q. Oaov acpopa xo Siaypappa aKxivoPo/d- 
aq, TiApaidqsi xo avxiaxoiyo svoq SmoAou. E7iiap<;, xo KspSot; xoo as aysap ps aoxo 
xoo Sitioaod slvai psuopsvo 7tspi7ioo raxa 0.1 dB (aappavxa KAaapaxiKp pslcoap) kou 8s 
p 7 iopsl va aviyvsoGsi as Asixoupyia. 

H Kspala BowTie slvai iSavucp yia Trspmxcoasiq 7100 S 7 U 0 opo 6 ps SK 7 iop 7 tp p A,p\|/p 
appaxog 7 tpo<; p and pm sopsia 7 tspioyp p 07101a 7 tspipd>Asi xo appslo 7100 ©scoops 
va xo7io©sxpaoops xpv Kspala, Aoyco xoo 6x1 aKxivofloAsl 7tav-Kaxso©ovxiKa. Ms Paap 
xp Siaximcoap aoxp Kai xa axoiysia 7100 7 iapaxl 0 svxai and xp PipAaoypacpla, Tipaypaxo- 
7ioip0pKs pia psAixp Siacpopcov povxsAxov aoxcbv xcov Siaxdqsov, sqdyovxaq 7io/dmpsq 
7i^ppo(popls<; yia xa yapaKxppiaxiKa xoog, 67tco<; xo Siaypappa aKxivoPoMag, xpv avxl- 
axaap siaoSoo, xov Aoyo axaaipoo Kopaxoq Kai xpv KaxsoQovxiKoxpxa, sxai cbaxs aoxa 
va s7iaA,p0sooov xa avxlaxoiya xpq PipXioypacplaq Kai va Ka 0 iaxodv 7ipoP^s\|/ipp xp aop- 
7ispi(popa xpg BowTie yia svSsyopsvp 7ipaKxiKp yppap, [26]. 

Ilpcbxo axaSio xpg ps^sxpg pxav p ©scoppxiKp avaAoap xpg Kspalag BowTie, p 07101- 
a a.TioxsAsixai and 860 xpiycoviKodq Ppoyooq ppKooq )J2 0 Ka 0 svaq (Eyppa 2.24). Xxp 
©scoppxiKp psAsxp 8 sv sysi ApcpGsl 07 io\|/p xo KsvxpiKo opi^ovxio ps/.oq 7100 aovSssi xooq 
860 xpiycoviKodq Ppoyoog Kai axo 071010 PplaKsxai xo appslo xpocpoSoaiag xpg Kspai- 
aq. Apyma p oA,p Siaxa^p avxipsxGmiaxpKs ps xp ©scopia xcov axaaipcov Kopaxcov, [26], 
oeX.2-2,3. Eopcpcova ps aoxp, yia Ka 0 s 81710^0 X/2 syoops Kai sva axaaipo Kopa. Ta 
Ps^p 8p?ubvoov xp cpopa xoo psopaxog. ETtopsvcog, ps Paap xpv 7iap7iavco 7iapa8oyp, yia 
Ka 0 s xpiycoviKo Ppoyo spcpaviqoxav Kai sva axaaipo Kopa ps aiioxsAEapa xov ppSsviapo 
xoo psopaxog axo appslo xpocpoSoaiag. Tia va a 7 ioxpa 7 isl aoxo, ©scoppaaps 6x1 xo na- 
vco 8sqi Kai apiaxspo xpppa xcov 860 xpiycoviKcbv Ppoycov o.tioxsaoov sva SiQopo Kai xa 
Kaxco xpppaxa sva Ssoxspo. Ta 860 aoxa 810 opa aovSsovxai 7iapa^p?ca (Eyppa 2.24). 
Exp aovsysia scpappoaxpKs p ©scopia xcov Kspaicov yia xpv sqaycoyp xoo xrmoo xoo 81a- 
ypdppaxoq i/KxivoPo/aaq yia xa xpia Kopia S7ii7is8a Kai xov ycbpo. Kaxo7iiv, aovxayQpKs 
sva Tipoypappa as ytaoaaa fortran xo 071010 7 ipaypaxo 7 ioisl a 7 ioxippap xcov SKCppaascov 
xoo Siaypappaxog aKxivoPoMag, ava 1 poipa yia xov ycbpo Kai ava 1 polpa yia xa 3 
Kopia S 7 ii 7 is 8 a. Ixpv 7 ispi 7 ixcoap xcov 3 Kopicov S 7 ii 7 is 8 cov, aKOAooQsi Kai KavoviKOTiolpap 
c oq Tipoq xp psyiaxp xipp xoo Siaypdppaxoq axa S 7 ii 7 is 8 a aoxa. Ta a.TioxsAsapaxa 7100 
7 ipoKOTixoov a 7 ioxs^oov siaoSo axo 7 ipoypappa RADPAT, xo 071010 Tiapaysi xs^ma xa 
qpxodpsva Siaypappaxa aKxivoPoAiaq. H odp 81d.xa.qp ©scopsixai axov s^soQspo ycbpo 
ayvocbvxaq xo advoAO xcov aoittcov cpoaiKcbv avxiKsipsvcov. 

r ta pia 7110 OAOKAppcopsvp ps/.sxp xpq Kspaiaq BowTie Kai Kopicoq yia STiaApQsoap 
xcov yapaKxppiaxiKcbv 7100 7 ipoxslvovxai and xooq TipaKxiKooq KaxaaKsoaaxsq, 7 ipaypa- 
xo 7 ioip©pKS Kai a vd.Aoap ( otto Aoy tax mp psAsxp) pspiKcbv povxsAcov aoxpq xpq opd.Saq, ps 
xp PopQsia OTioAoyiaxiKcbv 7 ipoypappaxcov. To Kopioxspo slvai pia Ps/aicopsvp sKSoap 
xoo 7 ipoypappaxo<; Xsmod aoppaxog 7100 ovopa^sxai Richwire. Ms Paap xo ©scoppxiKo 
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(a’) 


O’) 


2.24 : H Kspala BowTie. (a') Edpcpcova ps xp Oscopla xcov axaaipcov Kopa- 
xcov(0scoppxiKO povxs7o). (P') Msxa xp ©scoppap xpg imap^pt; 800 81 - 
0dpcov(0scoppxiK6 povxs7o). 

povxsAo 7ioi) avo.TrxdxOpKs 7iapa7iavco 7ipoa8iopiaxpKav, oi flsAxiaxsq jiapdpsxpoi, yia xiq 
07iois<; p a7io8oap Kai p aop7ispupopd xpg Kspaiag slvai iKavo7ioipxiKS<;. 

H ao%voxpxa KaxaaKsopq xcov povxsAxov xr|q Kspalaq BowTie 7too ava7d0pKav na- 
powidvco, sivai f=llllMHz, axpv 07toia xo pf|KO<; Kopaxog sivai 7=0.27m. H xipp aoxp 
ETUAsysxai STtsiSiy xo Jipoximo a.TroAa.Ppq 7too sivai xo7to0sxppsvo axov avp^ouco 0a7apo 
xoo spyaaxripioi) xcov Kspaicov, cog Kspaia 7p\|/pq yia xiq psxppasiq, sivai KaxaaKsoaaps- 
vo axa 1111MHz. Etc (or) q, yia xr| aoyKSKpipsvp ao%voxpxa Asixoopyiaq p aKxiva xoo 
adppaxog sivai a=0.001m, p xipp xpg 07toia<; TtPeripsi xo Kpixppio 7s7txoxpxa<; (a<0.017). 
E7ii7i^80V, xo SAdyioxo pf|Koq Ka0s xpppaxoq, ano xa 07ioia ajioxsAsixai xo povxsAo, 0a 
7ip87i8i va sivai psyaAdxspo and xo SuiAdaio xr|q aKxivaq xoo adppaxoq (d m , n >2a). 

Tia xr|v Kspaia BowTie, oi 7iapapsxpoi 7100 E7tppsa^oov xp aop7ispicpopa xpg sivai: 
i. O api0po<; xcov xpppaxcov axov 071010 Siaipsixai xo povxs7o. H SiaSiKaaia ao- 
xp 7ipaypaxo7ioi8ixai yia pia BowTie ps ycovia a=37.5° Kai xo ppKog xoo ra0s 
xpiycoviKod Ppo^oo iao ps 0.477. To x®piapa as Kspaiag as xpppaxa yivsxai ps 
xr) PopOsia svog 7ipoypappaxo<; as y7coaaa fortran, xo 071010 ava7apPavsi va 8p- 
pioopypasi xo Kaxa77p7o apysio siaoSoo yia xpv siaaycoyp xoo axo Richwire. 
To ppKog xcov xpppaxcov 7ips7isi va 7t7ppsi xo Kpixppio Siaipsapg xpg Kspaiag as 
xpppaxa(d 7 - <7/4), ajiapaixpxp 7ipod7t60sap yia xpv scpappoyp xpq ps068oo xcov 
po7icov Kai 7uo aoyKSKpipsva yia xov imo7oyiap6 xcov Sitcoaikcov psopaxcov. O 
api0poq xcov xpppaxcov aoqdvsxai psypi va stuxed/JM cpaivopsviKp adyK/aap, 8p- 
7a8p psxpi o poOpog ad^papg xoo a7toxs7sapaxo<; va ap%iasi va psicovsxai. Ms 
Paap xcov Siaypapaxcov xpq avxiaxaapq siaoSoo aovapxpasi xcov xpppaxcov axo 
piyaSiKo S7ii7is8o, [26], as7.3-3, ETUAsysxai o Kaxa77p7oq api0poq. 
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ii. H ai)%voxpxa oxr|v 07101 a imoAoyiqovxai k&9s cpopa xa xapa.KxppicxiKd xou povxs- 
aou xpq Kspaiaq BowTie, 7100 avaXdOpKS 7iapa7idvco(7tspi7i;x(oap i). Aiaxppcovxaq 
xo ppKoq xcov axoi%sicov axaOspo, imoAoyicpsvo yia xr| ao%voxpxa Asixoupyiaq 
(f=l 1 1 1MHz), Sispsuvaxai p aupTispupopd xr|q BowTie yia sva sdpoq au%voxpxcov 
900-1300MHz, pe KsvxpiKp xp ao%voxpxa f=llllMHz. 

iii. H ycovia avoiypaxoq a xou KaOs xpiycoviKod fSpoyou. Aiaxppcovxaq xo ppKoq KaOs 
xpiycbvou axa0spo Kai iao ps A/2, Sispsuvaxai p aup7ispupopa xr|c; BowTie yia sva 
sdpoq ano 10°-170°, ps Pppa 10°. 

Ms xo Richwire Kai ps pia asipa auppaxivcov povxsAcov psxaPaAAaps yia xpv KaOs 
7ispi7ixcoari xiq xipsq xcov avxiaxoixcov 7iapapsxpcov. A 710 xpv oAp 8ispsdvp op (OscoppxiKp 
Kai DTioAoyiaxiKp) 7ipoKU7ixoi)v xa a.KOAouOa aup7ispaapaxa: 

a. O TiapaKaxco TUva.Kaq avaypacpsi xiq PsAxiaxsq E 7 UAoysq Asixoupyiaq xcov Siacpopcov 
popcpdbv xpq Kspaiaq BowTie 7100 avaAdOpKav: 



Z inp(Q) 

SWR(50£2) 

D(dBd) 

BipAioypacpia 

50 

1.27 

-0.27 

YTTOAoyiaxiKp 

psdsxp 

54+jl 

1.08 

-0.08 

To povxsAo ps 

a=10° 

1 2 1 +j 7 0 

3.4 

0.04 

To povxsAo ps 

a=90° 

20-j40 

4.3 

-0.11 

To povxsAo ps 

a=170° 

-j80 

553.5 

-0.26 


p. Ta a.TioxsAsopaxa xpq Kspaiaq BowTie 7100 avacpspovxai axp PiPAioypacpia s7iiPs- 
Paicovovxai Kai axpv imoAoyicxiKp psAsxp. 
y. A710 xp aapcoap ps xp auxvoxpxa 7ipoKU7rcsi 6x1 0 Aoyoq SWR sivai Kaxco and 2 
yia 7tspi7iOD 200MHz. Auxo appaivsi Txaiq p BowTie sivai sopoCcoviKp. 

8. A 710 xa 7iapa7iav® povxsAa xo tuo koao sivai auxo ps a= 1 0°, a (pod s%si xpv KaAd- 
xspp KaxsoBovxiKoxpxa Kai piKpo SWR. 
s. Is oysop ps xo apyiKO povxsAo ps ycovia a=37.5° 8sv scoops Ps/aicoop. 

TsviKa p Kspaia BowTie 7100 avaAdOpKS, paqi ps xa ooppdxiva povxsAa xpq, Asixoup- 
ysi as psyaAo sdpoq qcovpq, Tiapouaidqsi ui|/pAp KaxsuOuvxiKoxpxa, ypappiKp TioAcoap 
Kai ai)p7ispicpopa a>q 7ipoq xo Siaypappa aKxivoPoAiaq 7iapopoia ps auxp svoq SmoAou, 
8pAa8p aKxivoPoAsi 7iav-Kaxsu9uvxiKd. Oi iSioxpxsq auxsq xpv Ka0iaxodv 7tpoxippxsa 
yia 7ispi7ixcdasiq 7100 s7u9upodps SK7iop7tp p Aipp/p appaxoq 7ipoq p a7io pia supsia ne- 
pioxp p 07101 a 7ispiPaAAsi xo appsio 7100 ©scoops va xo7to0sxpaoups xpv Kspaia. 
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MsAixp Kai 7uaxo7tolpap povxs/uov Kspaubv. 


2.20 : H GUtrroiyia Quad (Quad Arrays). 

H auaxoiyla Quad avpKsi axr|v Kaxpyopla xcov Kaxsu0uvxiKcbv Kspaubv supslaq qco- 
vpq. Baal^sxai axiq auaxoiylsq Yagi-Uda, ps xr| Siacpopa oxi a7ioxs/cslxai and K^siaxa 
axoiysla ayeoyipou uaikou jispipsxpou svoq ppKouq Kupaxoq, avxl yia SItioacx a/2. Auxa 
xa axoiysla yppaipo7ioiouvxai auvp0eoq as xsxpaycoviKp popcpp Kai yia xov Aoyo auxo 
T) Kspaia 7xpps xo auyKSKpipsvo ovopa Quad(Quad: xsaaspa, xsxpaycovoq, xsxpa7i/csu- 
pucoq). KaxaaKsuaaxp kg and xov paSiospaaixsyvp Clarence Moore, W9CLF axo Klxo 
xon Iappspivou Kai aK07ioq xou pxav va avxipsxco7tlasi 7ipop/dipaxa, oncoq siaaycoyp 0o- 
pr>Pou and xo pAEKxpiKO cpopxlo xpq [Spoypq f\ xou yioviou, xa 07101 a spcpavlqovxav and 
xp yppap Yagi-Uda. 

H [SaoiKp auaxoiyla Quad, aupcpcova ps xov Clarence Moore, ajioxsAslxai and sva 
xsxpaycoviKou ayppaxoq xpocpoSoxoupsvo axoiyslo svoq ppKouq Kupaxoq Kai sva 7tapaai- 
xiko axoiyslo coq ava.KAaaxppa, S7ilapq xsxpaycoviKou ayppaxoq Kai svoq ppKouq Kupaxoq 
[27], as7. 1 -2. To S7ii7is8o xcov Suo aoxcov axoiyslcov slvai KaOsxo Tipoq xpv S7ticpavsia xpq 
ypq, svco Suo 7ilsopsq and xo KaOsva slvai 7iapaMcp/csq 7ipoq auxp. H xpocpoSoala piio- 
psl va ylvsi slxs axo psao xpq plaq and xiq Suo auxsq 7ilsopsq, slxs axo psao xpq plaq 
and xiq a/J^sq Suo, 7iou slvai Ka0sxsq 7ipoq xo S7il7is8o xpq yrjcg. 'Exai, KaOopl^sxai Kai 
r| 710 /uoap 7iou 9a syoups axpv Kspaia, opi^ovxia f\ Ka0sxp avxlaxoiya [27], asUl-3. 
S7iavioxspa p7iopsl va spcpaviaxsl Kai 45° Siaycbvia 7to/uoap, 5ri2ca5r) ps xpocpoSoala as 
pla and xiq ycovlsq xou axoiyslou, sxai coaxs va slvai aupflaxp xauxoypova ps xa FM 
(Ka0sxp 710 /uoap) Kai xa SSB/CW (opi^ovxia 7to/uoap). 

Eupcpcova ps xp [hfl/noypacpla, pia auaxoiyla Quad ps Suo axoiysla (Paaucp Kaxa- 
aKsup) Tiapouaidqsi KspSoq auqppsvo Kaxa 3dB and auxo piaq cuiApq Kspcdaq Quad 
(3-4dB, 7ispi7iou l-2dB navco and sva Sl7io/co X/2). KspSoq ps uipp/coxspsq xipsq S7ii- 
xuyyavsxai Kai ps psxa[3oAx| xpq 7ispipsxpou xcov axoiyslcov. Tia xpv auv0sxp avxlaxaap 
siaoSou, p auaxoiyla Quad Suo axoiyslcov Tiapouaidqsi 7iapopoia aup7ispupopa ps auxp 
xpq Quad, Sp^aSp xo 7ipaypaxiKo pspoq xpq slvai xpq xa£,pq psys9ouq xcov 100f2, svco 
xo cpavxaaxiKo xpq pspoq slvai 7ispi7iou -lOOfl H xipp auxp 9a piiopouas va ppSsviaxsl 
(s7ilxsu^p auvxoviapou) av psyd./xovs p Tisplpsxpoq xpq a.TiApq Quad, 7iou otioxsasI Kai xp 
Paap yia xp Sppioupyla xpq auaxoiylaq, axo 1 ,09a, 07ioxs yia xpv KsvxpiKp auyvoxpxa 
Asixoupylaq xpq Kspalaq 0a slyaps Kai yappAo Aoyo axaaipcov Kupaxcov (SWR). 

Sxig auaxoiylsq, siSiKoxspa, yia va Tisxuyoups yappAp avxlaxaap siaoSou Kai yappAo 
SWR 0a 7ips7isi slxs va xiq xpocpoSoxpaoups ps pia ypappp psxacpopaq X/4, s^aacpa/d- 
C , ovxaq 7ipoaappoyp, slxs va psxa.pcxAAoups xpv 7isplpsxpo xcov axoiyslcov xouq coq sqpq: 
xo 7iapaaixiKO axoiyslo va slvai auvxoviapsvo as piKpoxspp auyvoxpxa (psya/cuxspp ne- 
plpsxpoq axoiyslou) as aysap ps xo xpocpoSoxoupsvo axoiyslo, av yppaipo7ioislxai coq 
avaKAaaxppaq , svco av yppaipoiioislxai coq Kaxsu0uvxppaq 0a 7ips7isi va slvai auvxovi- 
apsvo as psyaAuxspp auyvoxpxa (piKpoxspp 7isplpsxpoq axoiyslou). Auxp p psxaPo^p 
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xpg 7iapapsxpoo p7iopsi va yivsi BUKO^a ps sva stub axo axoiysio. To 7ioao aKpiPax; 
7tps7isi va psxaP^p0si r| 7tspipsxpo<; s^apxaxai and xr| aoyvoxpxa ^sixoupyiag, aMux ko- 
picoc; and xov Xoyo xr|c; 7tspipsxpoo xou axoiysiou 7ipo<; xr| Siapsxpo xou aycoyoo. AXXoq 
xponoq psicoapt; xou SWR sivai p psxaPo^p xr|c; ajioaxaapi; xcov axoiysicov psxa^o xoug. 
Dao pucpoxspp sivai p a7i6axaap xoao psyaAbxspo sivai xo KspSog as dB Kai xaoxo- 
ypova Kai o Aoyoq SWR. Kaxa?Ap?cp aTioaxaap yia xpv oiioia syoops piKpo KspSog Kai 
psya^o (SWR) sivai xrjc; xa£,p<; xcov 0.147, ps 0.257. 'Oaov acpopa xo Siaypappa aKxivo- 
[3o7ia<;, aoxo Trapooaidqsi psyiaxo axpv KaxsoOovap xpq psaoKaOsxoo xou S7ii7is8ou xpq 
aoaxoiyiag [27], as7.1-6. 

E7U7t7sov, p ooaxoiyia Quad sivai pia Kspaia yapp7ou Q, 7iou appaivsi oxi p ano- 
axaap psxaqu xcov axoiysicov xpq Kspaiaq 5sv sivai xoao Kpiaipp oncoq axiq auaxoiyisq 
Yagi-Uda, 7iou sivai o\|/p7ob Q Kai supuqcoviKp. 8p7a8p xa yapaKxppiaxiKa xpq 8s ps- 
xa[3d77ovxai ttoao ps xp aoyvoxpxa yia sva psyd.Ao cpaapa. Oi Ppayiovsq axppiqscoq xpq 
p7iopouv ps Kouioisq puOpiasiq va Ssyxouv Kai a77a axoiysia opoKsvxpiKa, yia Asixoupyi- 
a as 7ispiaaoxsps<; and pia auyvoxpxsg (ps Kaxa77p7p sva77ayp xpocpoSoaiaQ. Qaxoao 
p KaxaaKsup xpq sivai pia S7ii7iovp SiaSiKaaia as aysap ps a77sq Kspaisq (aovxoviapoq 
Kai puOpiap aTioaxaapq axoiysicov). Av 8s 8o0si apKsxp 7ipoaoyp axa o7uca KaxaaKsup 
xpg, sysi psyci.Asq 7ti0av6xpxsq va Kaxaaxpacpsi as svxovsq Kaipucsq aovOpKsq. 

H auaxoiyia Quad piiopsi va yppaipoiioipdsi as oXeq xig ^covsg auyvoxpxcov (HF, 
VHF Kai UHF) ps psya.Ap S7iixuyia, Kaxa xpv syKaxaaxaap svoq aoaxppaxoq aauppa- 
xpg STUKoivcoviaq, sqaacpa/dqovxaq pia s7UKoivcovia aiio appsio Tipoq appsio, 76yco xcov 
7tapa7iavco iSioxpxcov 7iou TiapouoidCsi. Ms (3aap xp 8iaxu7icoap auxp Kai xa axoiysia 
7too 7iapaxi0svxai and xp Pi[37ioypacpia, 7ipaypaxo7ioip0pKs pia ps7sxp Siacpopcov pov- 
xsacov aoxcov xcov Siaxdqscov, sqdyovxaq 7to7bxipsq 7i7ppocpopisq yia xa yapaKxppiaxiKa 
xoog, OTicoq xo Siaypappa a.KxivofioAiuq, xpv avxiaxaap siaoSoo, xov 7oyo axaaipoo ku- 
paxog Kai xpv KaxsoOovxiKoxpxa, sxai coaxs aoxa va S7ta7p0sboov xa avxiaxoiya xpq 
(3i[37ioypacpiaq Kai va KaOiaxobv 7ipoP7s\|/ipp xp aop7ispicpopa xpq aoaxoiyiaq Quad yia 
svSsyopsvp 7ipaKxiKp yppap [27]. 

IIpcoxo axaSio xpq ps7sxpq pxav p OscoppxiKp avd.Auap xpq aoaxoiyiaq Quad (a.TiAp 
Kspaia Quad), p 07ioia a7toxs7sixai ajio sva axoiysio xsxpaycoviKoo Ppoyoo ps 7ispips- 
xpo svog ppKouq Kupaxoq (Xyppa 2.25). ETUAsyOpKs p aoyKSKpipsvp Sidxaqp yiaxi sivai 
p a.TiAouaxspp Kspaia aoxpq xpq opci.Saq, a7iaixsi piKpo aysxiKa api0po Tipci.qscov Kai 
a.TioxsAsi xp Paap yia xp Sppiooyia Kai xp psAsxp xpq avxiaxoiypq aoaxoiyiaq. ApyiKa 
p o?cp Siaxa^p avxipsxco7iiaxpKs ps xp 0scopia xcov axaaipcov Kopaxcov [27], osX.2-2,3. 
Sopcpcova ps aoxp, yia Ka0s Sittoao X/2 syoops Kai sva axaaipo Kopa. Ta [isAp SpAco- 
voov xp cpopa xoo psopaxoq. Sxp aovsysia scpappoaxpKs p 0scopia xcov Kspaicov yia xpv 
sqaycoyp xoo ximoo xoo Siaypc/.ppaxoq aKxivoPo/daq yia xa xpia Kopia S7ii7is8a Kai xov 
ycopo. Kaxo7nv, aovxay0pKav 8oo 7ipoypappaxa as yAcoaaa fortran xa 07ioia 7ipaypa- 
xo7ioioov, avxiaxoiya, ajioxippap xcov SKcppaascov xoo Siaypc/.ppaxoq aKxivoPo/daq, ava 
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MsAixp Kai 7naxo7ioipap povxiAcov Kspauov. 


1 poipa yia xov x®po Kai ava 1 poipa yia xa 3 Kdpia S7ri7ts8a. Sxpv 7ispi7ncoap xcov 
3 Kupicov S7n7is8cov, aKOAOuOsi Kai KavoviK07ioipap coq 7tpoq xr| psyiaxp xipp xou 8ia- 
ypdppaxoq axa S7ti7ts8a aura. Ta aiioxEAsapaxa tiou TipoKimxouv o.tioxsaouv siaoSo axo 
7tpoypappa RADPAT, xo 071010 7tapaysi xsaikci xa qpxoupcva Siaypappaxa c/KxivoPo/d- 
aq. H 6Ar| Sidxaqp Oscopsixai axov s^sOOspo %cbpo ayvocbvxaq xo auvoAo xcov aoituov 
cpooiKcov avxiKsipsvcov. 



E)PlP a 2.25 : H a7tArj Kspaia Quad aupcpcova ps xr| Oscopia xcov axaaipcov Kupaxcov 
(OscoppxiKO povxsAo). 

r ta pm 7iio o ao kat] pco psvp psAsxp xpq auaxopdaq Quad Kai Kupicoq yia S7iaAp0suap 
xcov %apaKxppiaxuccbv tiou 7tpoxsivovxai and xouq TipuKxiKouq KaxaaKsuaaxsq, 7tpaypa- 
xo7toip0pKS Kai avaAuap (imoAoyiaxiKp psAsxp) pspiKcov povxsAxov auxpq xpq opdSaq. ps 
xt) PopOsia imoAoyiaxiKcov 7ipoypappaxcov. To Kupioxspo sivai pia Ps/aieopsvp sKSoap 
xou Tipoypappaxog ^S7txou auppaxog 7iou ovopa^exai Richwire. Ms Paap xo OscoppxiKO 
povxsAo 7ioi) avaTrxuyOpKx. 7iapa7iavco 7ipoa8iopiaxpKav, oi Ps/aiaxsq 7tapapsxpoi, yia xiq 
OTioisg p a7io8oap Kai p aup7ispicpopa xpg Kspaiag sivai iKavo7ioipxiKs<;. 

H oDyvoxpxa KaxaaKsupq xcov povxsAxov xpq auaxoiyiaq Quad tiou ava/aiOpKav na- 
paTiavco, sivai f=llllMHz, axpv 07ioia xo ppKog Kdpaxog sivai A=0.27m. H xipp auxp 
STUAsysxai S7isi8p xo Tipoximo o.TioAaPpq tiou sivai xo7to0sxppsvo axov avp%ouc6 OdAapo 
xou spyaaxppiou xcov Kspauov, coq Kspaia Api|/pq yia xiq pcxppasiq, sivai KaxaaKsuaaps- 
vo axa 1111MHz. Etc tap q, yia xp auyKSKpipsvp auyvoxpxa Asixoupyiaq p aKxiva xou 
auppaxog sivai a=0.001m, p xipp xpg 07ioia<; 7tAppsi xo Kpixppio As7txoxpxa<; (a<0.01A). 
E7ii7i^sov, xo SAdyiaxo pf|Koq Ka0s xpppaxoq, and xa 07ioia a.TioxsAsixai xo povxsAo, 0a 
7ips7isi va sivai psyaAdxspo a7io xo SmAdaio xpq aKxivaq xou auppaxoq (d mm >2a). 

Tia xp auaxoppa Quad, oi 7iapapsxpoi 7iou S7ippsa^ouv xp aup7ispupopa xpg sivai: 

i. O apiOpog xcov xpppaxcov axov 071010 Siaipsixai xo povxsAo. H SiaSiKaaia auxp 
7 ipaypaxo 7 ioisixai yia xo OscoppxiKO povxsAo xpg auaxoixiag Quad 7 iou avaAdOpKE 
7 iapa 7 iavco. To x®PKipa as Kspaiag as xpppaxa yivsxai ps xp PopOsia svog 7 ipo- 
ypappaxog as yAcoaaa fortran (QUAD), xo 071010 avaAapPavsi va Sppioupypasi xo 
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k ax d a at] ao apysio siao8ou yia xr|v sioaycoyp xou axo Richwire. To ppKoq xcov xpp- 
paxcov 7ips7tsi va 7iAppsi xo Kpixppio Siaipsopt; xpg Kspaiag as xpppaxa(d,- <kl 4), 
a7iapaixpxp 7tpoi)7t60sop yia xpv scpappoyp xpq ps068ou xcov po7icov Kai tuo ouyKs- 
Kpipsva yia xov imoAoyicpo xcov Sitcoaikxov psupaxcov. O apiOpoq xcov xpripdxcov 
aoqdvsxai psypi va S7uxsuy0si cpaivopsvucp auyK/aap, SpAaSp psypi o poOpoq ad- 
qpapq xou o.TioxsAsopuxoq va apyiasi va psicbvsxai. Ms Paop xcov Siaypapdxcov 
xp<; avxiaxaapq siooSou ouvapxposi xcov xpripdxcov axo piyaSiKo S7ii7is8o [[27], 
gsL3-3, STUAsysxai o Kaxd.AApAoq apiOpoq. 

ii. H a7i6axaop L psxaqu xcov axoiysicov xou povxsAou. H Tiapdpsxpoq auxp AapfldvEi 
ycopa yia ouoxoiyisg Quad 8uo p rai 7ispioo6xspcov axoiysicov. Aiaxppcovxag xo 
ppKog Ka0s xsxpaycovou axa0spo Kai loo ps sva ppKog Kupaxog, Sispsuvaxai p 
aup7tspicpopd xp<; auaxoiyiag Quad yia sva supog and 0.02k sag 0.5X(ano 5.4mm 
sag 135mm), ps Pppa 0.02L 

iii. H auyvoxpxa axpv 07toia UTCOAoyiqovxai Ka0s cpopa xa yapaKxppiaxuca xou 0scopp- 
xikou povxsAou xpq auaxoiyiaq Quad Kai xou imoAoyiaxiKou ps xr| [Ss/aiaxp aup- 
7ispicpopa, 71 ou cyst STUAsysi psxa a7io aapcoap xpq a7i6axaap<; L psxaqu xcov axoi- 
ysicov xou povxsA,ou(7ispi7rrcoop ii). Aiaxppcbvxaq xo ppKoq auxcov axa0spo, djioao- 
yiapsvo yia xp auyvoxpxa Asixoupyiaq (f=llllMHz), Sispsuvaxai p aup7ispicpopd 
xpg auaxoiyiag Quad yia sva supog auyvoxpxcov 900-1300MHz ava 10MHz, ps 
KsvxpiKp xp auyvoxpxa f=llllMHz. 
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MsAsxp Kai 7uaxo7ioiriari povxiAcov Kspaubv. 


Ms xo Richwire Kai ps pia osipa ouppaxivcov povxsAiov psxaP&AAaps yia xr|v KaQs 
7ispi7ixcoar| xiq xipsq xcov avxioxoixcov rcapapsxpcov. And xpv 67p 5ispsuvpGp(0scoppxiKp 
Kai imoAoyiaxiKp) TipoKimxoov xa c/KOAouOa oup7ispaopaxa: 

a. O 7iapaKaxco TUva.Kaq avaypacpsi xiq Ps/aiaxsq sjuAoysq Asixoupyiaq xcov Siacpopcov 
popcpcbv xpq Guaxoiyiaq Quad non ava/aiOp Kav( a.TiAp Kspaia Quad Kai ouaxoiyia 
Quad 2 oxoixsicov): 



Z[np(Q) 

SWR(50£2) 

SWR(75£2) 

D(dBd) 

Bi[3/aoypa(pia 

~100-jl00 

>2 

>2 

1-2 

Quad 

92-j 134 

6.17 

4.45 

0.92 

To povxsAo Quad Array 

2 oxoixsicov ps L=0.027, 

2-J31 

42.20 

53.60 

4.84 

To povxsAo Quad Array 

2 oxoixsicov ps L=0.047. 

6-j57 

19.37 

19.88 

4.78 

To povxsAo Quad Array 

2 oxoixsicov ps L=0.247, 

70-j93 

4.34 

3.34 

3.47 

To povxsAo Quad Array 

2 oxoixsicov ps L=0.307. 

91-J97 

4.21 

3.10 

3.76 

To povxsAo Quad Array 

2 oxoixsicov ps L=0.367, 

1 07-j 1 09 

4.61 

3.31 

3.57 

To povxsAo Quad Array 

2 oxoixsicov ps L=0.507. 

1 08-j 141 

6.14 

4.36 

1.75 


p. Ta a7ioxs^sapaxa xpg Kspaiag Quad cog npog xo SWR Kai xryv KaxsuOuvxiKOxpxa 
smApOsuouv xa avxioxoiya tiou avacpspovxai oxp PipAaoypacpia. 
y. To Siaypappa aKxivoPoMag tiou 7tposKu\|/s and xp OscoppxiKp ps^sxp [[27], osX.2- 
17 7ipoosyyi^si ps psyodcp aKpipsia auxo 7iou 7ipoKU7ixsi and xo Richwire [27], 
as^.3-22,26. 

5. Eivai S7U0uprix6 p Quad va UAOTioisixai ps 7ispipsxpo Ppoyoi) psyaAuxspp xou svog 
ppKouq Kupaxoq, KaOcoq ps auxov xov xpo7io SAa/jaxoTioisixai o Aoyoq SWR oxpv 
KsvxpiKi] ouyvoxpxa Asixoupyiaq, svco psyo.Acovsi Kai p xipp xpq KaxsuOuvxucoxpxaq 
[27], asX.3-8,9. 

s. H Quad Tiapouoidqsi xapaKxppioxiKa supuCcoviKpq Kspaiaq. AKopp Kai ycopiq 7ipo- 
aappoyp, o Xoyog SWR yia xa 75Q sivai Kaxco xou 2 yia 7tspi7tou 70MHz, 8p^a8p 
s^oups supog ^cbvp<; 7ispi7iou 6.3% [27], as^.3-8. Ejiiapg, xo Siaypappa aKxivo[3o- 
/daq xpq psxafldAAsxai SAdyiaxa oxp oapcoop ouxvoxpxcov 7iou 7tpaypaxo7ioip0pKS 
[27], asX.3-10,22. 

ax. Msxa xpv npoaOpKp xou 8suxspou flpoyou, p KaxsuOuvxucoxpxa spcpaviqsxai [Isa- 
xicopsvp yia 67sq xiq xipsq xpq a.Tioaxaapq psxaqu xcov [ipoy/ov L. O Aoyoq SWR 
psuovsxai yia xipsg xou L psxaqu 0. 1 8A Kai 0.48?i, axpv 7ispi7ixcoap xcov 50f2 Kai 
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H ouoxoiyia Quad (Quad Arrays). 


2.20 


75Q avxioxoiya, Kai yia xipsg xou L psxa^o 0.287 kou 0.507, ox a 300f2 [27], 
cs7.4-3. 

C,. IIpoxsivopsvo povxs7o yia KaxaaKsop sivai aoxo ps L=0.307 ,[27], cs7.4-32,35 
KaOux; axpv 7tspi7txcoap auxf| s7ayiaxo7ioisixai xo SWR, sixs yia xa 75 £2 sixs yia xa 
50£2, p KaxsuOovxiKoxpxa TiapouoidCsi xo7Uko psyiaxo Kai o 7oyoq Front-to-Back 
sysi pia and xiq yappAoxspsq xipsq xoi)(avxiaxpocpa psya7i)xspp). 

T sviKa r) o.TiAp Kspaia Quad Kai p auaxoiyia Quad jiou ava7i)0pKav, sivai KaxsuOov- 
xiKsg, supuCcoviKsq ps ui|/p7p KaxsuOovxiKoxpxa, yapp 7° SWR (yia [isAxioxp ajiooxaop 
psxaqi) cxoiysicov Kai [isAxicxo pf|Koq 7tspipsxpoo aimin') Kai ypappiKi] ji67o)op. Oi 
iSioxpxsq aoxsq xpv KaOioxoov 7ipoxippxsa as 67sq xiq qcovsq ouyvoxpxcov (HF, VHF Kai 
UHF) Kaxa xpv syKaxaaxaap svoq oooxppaxoq aaoppaxpq s7UKOivamaq yia 7ispurrd)GSiq 
, 7ioi) S7ii0opoops SK7iop7iri p 7p\|/p appaxog otio appsio Tipog appsio. 
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Kcipa^ouo 3 : Be^ticooek; Kai ettekt&oek; te/vikcov ava?a)aii<; KEpawov. 


3.1 : M£Taax t lP aTlOT1 te p£TaTp 07 rfjc Timor) BAZOOKA (Sleeve Baiun). 

O psxaaxppaxiGxpg psxaxpo7ipq xwioo BAZOOKA sivai sva psao c£,fxZcii|/riq xpq 
avs7U0bppxp<; aopTispupopag 7100 spcpavi^sxai and xpv a7tso0sia<; xpocpoSoaia aoppsxpi- 
koo Sittoaod X/2 ps opoaqoviKp ypappp. Oi Kopioxspsq avopa/dcq axp aopTispupopa 
xoo aoaxppaxoq ypapppq-SiTioAOD sivai xa psbpaxa axo cqcoxcpiKo xoo 7tspiPa^ovxo<; 
aycoyob xr|q opoa£,oviKp<; ypapppg Kai r| Siaxapa^p xoo 7ts8ioo ,[28]. 

0 opoq psxaaxppaxiaxpq Ka/dmxsi sva pspoq xr|q Asixoupyiaq xoo BALUN. To BA- 
LUN pjiopsi va Tiaiqsi xov po^o xoo psxaoxppaxiaxp yia xpv CTUxsoqp Tipoaappoypq, 
oncoc; aKpipdx; xo Koppaxi piag PpaxoKOKtaopsvpg ypapppg X/4 (E%ppa 3. l(p')). Asv si- 
vai opcog aoxog 0 gko7i6<; yia xov 071010 xpn^ipo7ioisixai. H Kdpia ^sixoopyia xoo sivai p 
psxaxpo7if) xpq pp ooppsxpiaq a’ sva Sikxoo as aoppsxpia p ps olaao. Aoyia p adqsoqp pp 
aoppsxpiKcbv Kai aoppsxpiKcbv Sikxocov. EiSiKoxspa, yia xpv 7tspi7txcoop xoo aoaxppaxoq 
ypapppq-SiTioAou 7100 Ostaps va psAsxpaoops. p psxaxpo7ip 7ipaypaxo7ioip0pKs ps xpv 
STUxsoqp ov|/pApq auv0f.xpq avxiaxaapq xoo sqcoxspiK'oo aycoyob xpq opoaqoviKpq ypap- 
ppg coq 7ipog xo sSacpoq 'Exai Kai 0 aycoy og aoxoq paip ps xov sacoxspiKo, a7iopovd>0pKav 
and to sSacpog Kai p ypappp syivs aoppsxpiKp (Sxb0 a 3.1(y')). 

01 psxaxpo7isi<; BALUN SiaKpivovxai as: sopsiag ^cbvpt; (Broadband Baiuns) Kai axs- 
vpg qcovpq (Narrowband Baiuns). Avaepopued ps xp Asixoupyia xooq cog psxaa%ppaxiaxsq 
mOopiqovxai and xov Aoyo psxaayp pax lapob . Ta 7110 aovp0iapsva sivai xa BALUN 
1 : 1 sopsiaq qcovpq xa 07101 a p7iopobv va KaxaaKsoaaxobv av xo/dqoops xpv opoaqoviKp 
ypappp as popepp 7ipvioo. Av axo sacoxspiKo xoo 7ipvioo xo7io0sxpaoops Kai (psppixp xo 
sbpoq qcovpq ouyvoxpxcov noXXanXao idqsxa 1 , [28], gsa.32. H 0scoppxiKp avd.Aoap Kai 0 
aycSiaapoq svoq xsxoioo BALUN sivai apKsxa SbaKOAoq, apKsi va OKsepxobps 6 x 1 xo 
7ipvio 7100 0a KaxaaKsoaaxsi 0a 7ips7isi va Tiapooaidqsi oipp^p adv0sxp avxiaxaap yia 
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3.1 


BsA/ricoosig Kai s7isKxaasig xsyviKcov avaAoapg Kspauov. 


sva SKxsxapsvo sopog aoyvoxpxcov. Qaxoao, psA,sxp 0 pKs r| Asixoupyla svog psxaxpo- 
naa BALUN sgsxdqovxaq xiq psopaxucsg Kaxavopsg 7iavco as pia opoagoviKp ypappp 
( Sxnpa 3 . 1 (a’) ). 

Ta a7iocpaaiaxiKa Kpixppia S7iixoylag xpg yppaipo7iolpapg BAZOOKA cog psxaayp- 
paxiaxp pExaxpo7ipg, axpv 7tspi7txcoap xpocpoSoaiag SmoAoo a/2 and opoagoviKp ypappp, 
Tiov) oio0sxp0pKav slvai xa aKOAOD0a: 

i. Psopaxa: 

a. Ta psopaxa axa ooppsxpuca appsia xcov 800 axsAsyeov xoo Sittoaod 7tps7tsi 
va slvai aysSov laa. 

p. Ta psopaxa oxo BAZOOKA 7ips7isi va slvai aysSov ppSsvuca. 

ii. H avxlaxaap siaoSoo 7tapaA,A,pA,pg ypappp q a/ 2 ps xsppaxuco cpopxlo SItioao a /2 
npenei va slvai aysSov lap ps xpv avxiaxaari siaoSoo opoaqoviKpq ypapppg A /2 
Kai BAZOOKA Kai x sppaxiKO cpopxlo xo 1810 SItioAo, scpoaov p yapaKxppiaxiKp 
avxiaxaari xcov 800 ypappcbv slvai 18ia. 

iii. O aovxsAsaxpg avoucAaopg laypog xoo SmoAoo A /2 aovapxpasi xpq aoyvoxpxag 
7ips7tsi va slvai aysSov 0 ISioq ps xov aovxsAsaxp avaicAaapg layoog xoo aoaxp- 
paxoq opoagoviKpq ypapppg a/2- BAZOOKA ps SIttoAo A/ 2 , p ps a.AAa Aoyia p 
7iapooala xoo aoaxppaxog 7ips7isi va slvai apsApxsa. 

iv. To 7is81o so0oypappoo aoppsxpiKoo 81716 Aon )J 2 7ips7tsi va cyst aysSov povo 0 ao- 
viaxcoaa Kai axpv 7ispl7ixcoari yppaipoTioipapg xoo aoaxppaxog opoa^oviKpg ypap- 
ppg A/ 2 -BAZ 00 KA. 

Tia xpv scpappoyp xcov 7 tapa 7 tavco Kpixriplcov Kai xpv Kaxavopap xpq Asixoopylag 
Kai xpg yppaipoxpxag xoo BALUN 7 tapaxs 0 pKav apyiKa Kowioia axoiysla ©scopiag, yia 
xp ypappp psxacpopag Kai eiSikcx yia xp PpayoKOKAcopsvp ypappp A/ 4 , xo S 7 u 8 sppiKo 
cpaivopsvo Kai xpv swoia xpg aaoppsxplag axig ypappsg psxacpopag Kai xig Kspalsg. 
E 7 ilapg, 7 ipaypaxo 7 ioip 0 pKs Kai ©scoppxiKp avaAoap svog SmoAoo axaaipoo Kopaxog 
and omoii/p aKxivofSo/dag Kai avxlaxaapg siaoSoo. 

Ms Paap xp 0scopla 7100 7tapaxs0pKs, aKoAo60pas xo axaSio xpg Ilpoaopolcoapg 
Ka7ioicov aoppaxivcov povxsAcov. H D7ioAoyioxiKp psAsxp 7tpaypaxo7ioip0pKs ps xo 7ipo- 
ypappa aetixoo aoppaxog, xo 071010 Paalqsxai axp ps0o8o xcov po7icov Kai p STuAoyp xoo 
api0poo xcov xpppaxcov yia xo Ka0s povxsAo, ps GK0710 xov 7ipoa8iopiapo xoo PsAxi- 
axoo api0poo yia xp acoaxp Asixoopyla xoo aoaxppaxog, ps xo 7ipoypappa CONVER, 
xo otioIo aovxay0pKS as fortran Kai basic. To ppKog xcov xpppaxcov S7tps7ts va 7iAppsl xo 
Kpixppio Sialpsapg xcov povxsAcov as xpppaxa(d,- <A/4), a7iapalxpxp 7ipob7i60sap yia xpv 
scpappoyp xpg ps068oo xcov po7icov Kai 7110 aoyKSKpipsva yia xov OTioAoyiapo xcov 81710- 
aikcov psopaxcov. O api0pog xcov xpppaxcov aogavcnav psypi va S7nxsoy0sl cpaivopsviKp 
aoyK/aap, 8pAa8p psypi 0 po0pog aogpapg xoo a.TioxsAsapaxog va apylasi va psuovsxai. 
Ms Paap xcov Siaypapaxcov xpg avxlaxaapg siaoSoo aovapxpasi xcov xpppaxwv yia xo 
Ka0s povxsAo, s7iiAsy0pKs 0 KaxaAApAog api0pog. EvSsikxiko p SiaSiKaaia aoxp Tipay- 
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M cto.o/ji paxiaxp q psxaxpo 7 tf|<; xujiou BAZOOKA (Sleeve Baiun). 


3.1 


|iaxo 7 icnf| 0 r|K£ yia xpsig scpappoysg auppaxivcov povxs/cov, [28], asZ.72-74: xo povxs/o 
xcov 4 anppaxcov ps 44 xpppaxa Kai 25 appsla, xo povxs/o xcov 6 anppaxcov ps 64 xpp- 
paxa Kai 35 appsla Kai xo povxs/o xcov 8 anppaxcov ps 84 xpppaxa kou 45 appsla. H 
SKxsvsaxspp psZsxp syivs yia xo povxs/o xcov 6 anppaxcov. H an%voxpxa Zsixonpylaq 
xou pxav 1125MHz Kai pdasi anxf|<; 7 tpaypaxo 7 ioif| 0 r|K£ psxaPoZf| xon Zoyon xry; s£,coxs- 
piKrn; Siapsxpon Do 7 tpo<; xpv sacoxspiKf) Siapsxpo D, xon BALUN, xr|c; aTioaxaapg xon 
8 mo Aon and xpv opoa^oviKi) ypappf) Kai xov psxaxpo7isa Kai xon pf|Konq xou Sittoaou. 

Ecpappo^ovxag xa Kpixppia 7ion 7iapaxs0r|Kav 7iapa7iavco, 7tpoKr>7ixoov xa aKo/onOa 
anp7ispaapaxa: 

i. Psupaxa: 

a. To 7ipcoxo Kpixppio iKavo7ioislxai yia xo povxs/o xcov 6 anppaxcov 7tou ps/s- 
xf)0r|K£ ps Kpixppio pf)Kou<; 0.1Z f) A/10, [28], as/. 103. 
p. nalpvonps sva xpppa xon auppaxivon povxs/ou 7tou avf)Ksi axo BAZOO- 
KA Kai UTioAoyiqoups xr| psupaxua] Kaxavopf), [28], as/. 104. npaypaxi xa 
psupaxa axo BAZOOKA slvai aycSov ppSsviKa anpcpcova ps xo avxiaxoiyo 
Kpixppio. 

ii. H avxlaxaar) siaoSon opoaqoviKr)q ypapppq //2 Kai BAZOOKA ps xsppaxiKO 
cpopxlo SItio/o //2 xslvsi va 7 tZr)aidasi xr| Oscoprixua) ,[28], asZ.105. To 7 ipaypa- 
xiko xpq pspoq xanxiqsxai ps xo OscoppxiKO as pia supsla Tispioxn auyvoxrixcnv 
(1050-1 150MHz) ynpco and xpv KsvxpiKr) anyvoxpxa xcov 1121MHz. AvxlOsxa r\ 
avxlaxaar) siaoSon 7 tapaZZr|Zr|<; ypapppg Z/2 Kai xsppaxiKO cpopxlo xo 18io 8 l 7 to- 
Zo Tiapouaidqsi spcpavslq avcopa/lsq anvapxf|asi xpq auyv 6 xr)xaq. H avs 7 U 0 npr)xr) 
anp 7 ispicpopa ocpsl/sxai axpv aanppsxpla xr|<; opoa^oviKr)<; ypapprp; r| 07iola Srj- 
pionpysl Kai 7 ipop/f)paxa 7 ipoaappoyf|q, acpon r\ a 7 ioKZiar| xr)q avxlaxaar):; siaoSon 
and xr) yapaKxripiaxiKri avxlaxaar) xr)q ypapppq (750) slvai 7 io/n psya/p ysyvoq 
7 ion 0a Scoasi svav psya/o Zoyo axaaipcov mpaxcov (SWR). Oaxoao, xppcipo- 
Tioicovxaq sva anvxoviapsvo 81710 Z 0 cog cpopxlo axo aoaxppa r\ a 7 iOKZiar) xrjq avxl- 
axaapq siaoSon xou aoaxppaxoq opoaqoviKr)q BAZOOKA ps xo 81710 Z 0 Z/2 and 
xpv avxlaxoiyp 0scopr)xiKr) psicbvsxai appavxiKa siSiKa oaov acpopa xo cpavxaaxiKO 
pspog, [28], asZ.89. 

iii. O anvxsZsaxr|q avcxK'Zaapq laxnoq xon Suio/on Z/2 anvapxf)asi xpq anxvoxpxaq 
slvai aysSov 0 18ioq ps xov anvxsZsaxf| avaK/aapq laxnoq xon auaxppaxoq opoa- 
qoviK'r)q ypapppq Z/2-BAZOOKA ps 81710 Z 0 Z/2 as auvapxr)ar) ps xr) anxvoxr)xa 
yia xa Siacpopa pf)Kr) SmoZcov 7 iou s^sxaaxrjKav, [28], asZ.94-97. 

iv. H cp auviaxcoaa xon 7is81on xon aoaxppaxoq opoaqoviKriq ypapppt; Z/2-BAZOOKA 
TiapouaidCci psya/nxspr) pslcoar) and xpv avxlaxoixp xon anaxppaxoq opoaqoviKriq 
ypappf|<; ps 81710 Z 0 Z/2, [28], asZ.78, 81, 86 . 

Aqlqsi va appsicoOsl 6 x 1 avacpopiKa ps xo Kpixppio taoxpxaq xpq avxlaxaapq siaoSou 
TiapdZZpZpq ypapppq Z/2 ps xsppaxiKO cpopxlo 81710 Z 0 Z/2 ps anxpv xon auaxppaxoq 
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3.1 


BsA/ruoasiq Kai s7isKxaasiq xs^vikcov avaAoopq Kspaiobv. 


opoal;oviKp<; ypapppg ps BAZOOKA Kai xsppaxiKO cpopxlo xo 18io 81710 ^ 0 , xo 0spa 
sopouq uovpq Asixoopylaq xoo BAZOOKA slvai /ayoxspo aooxppo a (poo 7 iapaxppoops 
appavxucsq a.TioK/dosiq xcov 7 iapa 7 iavco avxioxaascov siao 8 oo k&xco and xa 800MHz, [28], 
asX.99. To Kpixppio sksivo 7iou slvai xo 7110 7ispiopioxiKo acpopa xo 7is81o xoo oooxppaxoq 
opoa^oviKrn; ypapppg ps BAZOOKA ps xo 81710^0 772. 

Sopcpcova ps xov (3a0po iKavoTtolpopg xcov 7tapa7idvco Kpixpplcov ano xiq Siacpopst; 
napaXXajeg xoo BAZOOKA 7ipoxslvoops xo s^p<; povxs/co: 

• AkxIvo aoppaxog aycoyoo: a=4.34mm. 

• Aycoyol a7io x a ^Kd, siSiKpg aycoyipoxpxag: 5.7x 10 7 mhos/m. 

• OpoaqoviKri ypappp %apaKxppioxucpq avxlaxaopq 750. 

• M sxaoyp paxioxp q psxaxpo7tp<; ximoo BAZOOKA 7,oyoo Siapsxpcov: Do/D ; =2.4. 

• Oopxlo: Eovxoviapsvo SIttoao a/2. a.Tiooxaopq and BAZOOKA 4a. 

• MpKoq BAZOOKA: 774. 

XppaipoTiouovxat; xo 7 iapa 7 iavco povxs/co pTiopoops va 7 toops 6 x 1 7 ipaypaxo 7 ioislxai s^a- 
7,su|/p xpq avs7u0oppxpq oopTispupopaq 7100 spcpavlqsxai and xpv a7iso0slaq xpocpoSoala 
aoppsxpiKoo Sitioaod X/2 ps opoalqoviKp ypappp, OTicoq slvai xa psopaxa oxo sqcoxspiKO 
xoo 7is(ii[ldAAovxoq ay toy 06 xpq opoaqoviKpq ypappp q Kai p Siaxapayp xoo 7is81oo. 
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M cto.o/ji paxiaxi) q psxaxpo7if|<; xujiou BAZOOKA (Sleeve Baiun). 


3.1 



(a') Ilapdaxaari Siacpopcov psupaxiKobv Kuxavopcov 
ypappf|<;-5m6^ou. 



O’) Mexaxponecu; BALUN-BAZOOKA. 



(y’) Asixoupyla BALUN-BAZOOKA. 


3.1 : Suaxr|pa opoa^oviKrn; ypappf|<; ps BAZOOKA kou xsppaxiKO cpopxlo 81- 
noko 7J2. 
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3.2 


BsA/rubosig Kai s7isKxdasig xsyviKcbv avdAoapg Kspaicbv. 


3.2 : BeXtiocti] xp<; 6ia5iKao(a q pEkETpg aoppETpiKcbv KEpauov. 

T sviKot oi Tispiaaoxspsg psAsxsg Kspaubv aayokobvxai Kaxa (3aap ps xo 7is8io auxivo- 
(lokiag xoog. Ilapoka aoxa apsao BscoppxiKO kou 7ipaKxiKo svSiacpspov 7iapooaia^si Kai 
sva o.aao psysSog xcov Kspaubv xo 071010 yapo.Kxppiqsi xp aop7ispicpopa xooq cog axoiysia 
KOKAcbpaxoq o\|/pApg aoyvoxpxag. To psysBog aoxo sivai p i8ia abvBsxp avxiaxaap piaq 
Kspaiag p p apoiflaia abvBsxp avxiaxaap yia xpv 7tspi7txcoap 8bo Kspaubv. H appaaia 
xcov 7iapa7iavco abvBsxcov avxiaxaascov sivai txoA.t3 psyakp yia xo 7ipo[3kppa xpocpoSoaiag 
Kspaiaq p oxoiysicov axoiysiOKspaiag. Egiaoo aoflapog sivai o imoAoyiapog xpq abvBsxpq 
avxiaxaapg oxav p Kspaia Asixoopysi cog SsKxpg. 

llapoAa aoxa, o Bscoppxucog imoAoyiapog xpq apoiPaiaq abvBsxpq avxiaxaapq psxa.qb 
Kspaicbv sivai jioAbnAOKog Kai 7ipoKb7ixsi and xp kbap Sittacov oAOKAppopbxcov. Tia xov 
koyo o.oxov, sivai 7ipoxipoxspp p yppap KaxaAlpAxov 7ipoypappaxcov as pASKxpoviKo 
DTioAoyiaxp 7ipoKsipsvoi) va dtio Aoy iaoi) ps xp abv0sxp avxiaxaap, [29]. 

Apyuca, 7 ipiv aovxaySsi xo 7 ipoypappa ttod Psaxicovsi xp SiaSiKaaia UTioAoyiopob xcov 
Kspaicbv Kai mo aoyKEKpipsva xpv iSia Kai apoi[ 3 aia avxiaxaap, SoBpKs p BscoppxiKp 
Siaxorccoap xpq 8 ia 8 iKaoiag aoxpg. H ooyKSKpipsvp Bscopia [iaaiqsxai axov imoAoyiapo 
apoiPaicov avxiaxdascov psxaqb povoTioAcov p 7110 acoaxa psxaqb xpppaxcov. Msksxcbvxag 
xp yscopsxpiKp 8 ia.xa.gp xcov xpppaxcov 7 ipoxa 0 pKav Abosig psicoapg xoo ypovoo ekxeae- 
apq xpq SiaSiKaaiag imoAoyicpob xpq apoifiaiaq abvBsxpq avxiaxaapq. 

Ms Paap xo 7iapa7iavco BscoppxiKo imoPaBpo aovxayBpKs xo Tipoypappa ZCALC as 
yAcbaaa Fortran Visual Workbench (version 1 .00), xo 071010 [luo iqsxai axpv OTiopooxiva 
UTioAoyiapob xou 7iivaKa xcov avxiaxaascov xon Tipoypappaxog Richwire. IIpoKsixai yia 
sva AsixonpyiKC) Kai 7110 yppyopo Tipoypappa xo otioio Ps/aicbvsi xov ypovo 7ion Pyaivonv 
oi xipsg xon 7iivaKa anxob. To Tipoypappa ZCALC sivai Kaxakkpko yia xpipcjip, axig 
TispiTucbasig psksxpg piag 8iaxa£,pg Kspaubv as Siacpopsg aoyvoxpxsg. 

To Tipoypappa ZCALC scpappoaxpus as xpsig Siaxa^sig Kspaicbv oi OTioisg spcpavi- 
goov svxova axoiysia yscopsxpiKpg aoppsxpiag, ps gkotio va sqsxaaxsi p opBoxpxa xon. 
H 7ipcbxp Tispuixcoap pxav pia aoaxoiyia 5 SmoAxov X/2 xoiioBsxppsva Tiapakkpka xo sva 
axo akko Kai as piKpp aTioaxaap psxaqb xooq (Xyppa 3.2) , p 8sbxspp sva opBoycoviKO 
Tiksypa ps sva Smoko X/2 xojioBsxppsvo psaa as aoxo (Syppa 3.3) Kai p xpixp pia opBo- 
ycoviKp ayapa ps STiiapg sva Smoko X/2 xoTioBsxppsvo axo sacoxspiKo xpg (Syppa 3.4). 
H aoyvoxpxa Asixoupyiaq xcov xpicbv 8iaxcxqscov pxav xa 300MHz Kai p psAsxp xooq 
7ipaypaxo7ioip0pKs yia sva sbpog aoyvoxpxcov 100-900MHz ava 10MHz. 

LnyK'pivovxaq Kai yia xiq xpsiq uspiTixcbasiq Kspaicbv xooq ypovoog SKxsAsapq xoo 
ZCALC Kai xoo Richwire, [29], ask.4-4, 4-8 Kai psksxcbvxag xa Siaypappaxa xpg avxi- 
axaapg siaoSoo aovapxpasi xpg aoyvoxpxag, s^ayBpKs xo aop7ispaapa oxi o Pskxiaxog 
ypovog to xcov aovo/aKcbv OTioAoyiapcbv xoo Tipoypdppaxoq ZCALC sqapxdxai a no xooq 
s^pg 7iapayovxsg: 
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Bs/akoap xpq 8ia8iKaa(aq psAixpq aoppsxpiKcov Kspaicbv. 


3.2 



(c) &rit «xm&s . . duth. gr 


S^ripa 3.2 : H Staxa^p 5 8m6?ccov ax o xy sninsdo. 



3.3 : H 8iaxa£,p xou Ismov nlsyparoq ps xo Sitio^o axo sacoxspiKo xoo axov 
X®po. 


• xov ouvoliKO api0po aa)%voxpxcov, yia xtg oboist; £p|xp0pKS and xo 7tpoypappa va 
pslsxpasi pm 8ia.xa.qp Kspauov 

• xtq yscopsxpiKsq aoppsxpisq 7iox» 7iapox»am^8 p Staxa^p. 

Zxiq 7t8pi7txcoasiq 7100 o api0poq xcov ai)%voxpxcov pxav pmpoq p oi yscopsxpisq xpq 8ia- 
xa^pq Aaysq p ai)vs[3svav Kai xa 88o, xoxs o PsXxiaxoq ypovoq to s^apxoxav Kai and 
daviepevovieq 7tapayovxsq, oi 0710101 ysviKoi 8sv 7iai^oi)v appavxiKo po^o. Aoxoi oi na- 
payovxsq pxav: 

• o %povoq oiKoSoppapq xoo Pop0pxiKoo 7rivaKa [SPCL] 

• o ypovoq a7io0pK'suapq xcov apoiPaicov avxiaxaascov ttou 7iposKi)7ixav and xiq imo- 
pooxivsq GGS, GGMM, axooq 7rivaK8q [PQll], [PQ12], [PQ211], [PQ22]. 

• o %povoq xcov svxoAxbv avxiKaxaaxaapq yia xa axoi%sia xoo 7iivaKa [z], xa 07ioia 
pxav (8ia ps Koutoia p8p imo^oyiapsva. 


3-7 





3.2 


Bs/aicoGSiq kou s7isKxaGsiq x8%viKcbv ava.Auoriq Kspaubv. 



SXHH 01 3.4 : H Piaiaqr] xpq psxaAliKriq oyapaq ps xo 8 itioao gxo sacoxspiKo xou oxov 
X®po. 


And xa 7tapa7idvco yivsxai cpavspo oxi, 600 7t8pioo6x8p8<; pxav oi oo%v6xr|xs<; gxk; 
07iois<; 87ips7is va p8^sxr|0si pia 8iaxa^r| Kspaicov, KaBdx; Kai oi yscopsxpiKsg ooppsxpist; 
7 iod aoxf) Tiapouoiauq xooo 7110 a 7 ioxsA,sopaxiKf| yivoxav r\ 7 ipoxsivopsvr| SiaSiKaoia 
DTto Aoy ig pco v xou Tipoypappaxoq ZCALC. 
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K£(po^<*w> 4 : odotoi/icov. 


4.1 : Eioaycoyrj. 

Xxo KscpaXaio auxo ava/aiovxai Kai TiapouoiaCovxai oi psxa7m)%iaKsq SiaxpiPsq 7toi) 
SK7iovp0pKav and xpv EpsovpxiKp opaSa Kspaubv xoo A.II.0. Oi SiaxpiPsg auxeg Tipay- 
paxsoovxai 0spaxa tiou oysxiqovxai ps auaxoiyicq Kspaicbv Kai ps/xxouvxai 0spaxa oncoq 
p xpocpoSoaia auxebv Kai Siaypappaxa aKxivofio/daq a vaoyp pax iqo psva p pp. 


4.2 : npOTD7t£<; odotoix(£<; Kgpaioov. 

Suaxoixis? ovopdqovxai Siaxaqaq sTupspooq Kspaicbv - axoiyciov ps ouoycxiopcva 
yscopsxpiKa p Kai p^sKxpiKa yapaKxppioxiKa. Ta ETupspouq axoiysia piaq auoxoiyiaq 
p7iopsi va sivai 07toiaa8p7toxs popcppg. Av xa oxoixsia auxa sivai si)0x>ypappa xoxs p 
ouoxoiyia 7ioi) gdv08xodv ovopdqsxai Xuaxoiyia Ei)0x>ypappcov Kspaicbv (E.E.K.). Av 
snmXsov xa axoiysia xpq oDaxoiyiaq sivai 7iapa?Ap^a xoxs avacpspopaoxs as Xoaxoiyisq 
IlapaMcp^cov Ei)0oypappcov Kspaicbv (E.n.E.K.). Av 8s xa axoi^sia sivai Kai iSiod 
ppKooq xoxs opiqoDps xiq looxoiyisq lacov Kai napa/Ap/xov Ei)0x>ypappcov Kspaicbv 
(E.I.n.E.K.). And xpv xs^soxaia Kaxpyopia svSiacpspov Tiapooaia^ow oi Ei)0x>ypapps<; 
Opoiopopcpsg Eoaxoixis? (E.O.E.), 01 07iois<; Kai ps^sxp0pKav SKxsvsoxspa. 

Oi Ei)0x>ypapps<; Opoiopopcpst; looxoixisg (E.O.E.) xapaKxppi^ovxai and nq sninXsov 
Gi)v0pKE<;: 

i. Oi SiaSoyiKsq jxpysq PpiaKovxai 7iavco axpv i8ia si)0sia. 

ii. H ajiooxaap psxa^o SiaSoxiKcbv 7ipycbv sivai axa0spp. 

iii. To nX&zoq xoo doyoi) xcov psopaxcov sivai ioo ps xp povaSa. 

iv. H Siacpopa cpckrpq xcov psopaxcov psxaqu SiaSoyiKcbv 7ipycbv sivai axa0spp. 

O axsSiaapot; xcov EOS ps Koaioia S7U0i)ppxa xapaKxppioxiKa axo Siaypappa aKxivoPo- 
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4.2 


MsAsxp cnaxoiyubv. 


Mag sivai aysxiKa snKoAoq Kai 7 tpaypaxo 7 ioisixai s 7 iiAsyovxaq xa KaxaAApAa jiAdxp Kai 
cpaasig yia xa axoiysia 7tou xig ayppaxii^ouv. Oaxoao, r| xpocpo 8 oxpap xong 8 sv sivai 
xo 1810 snKoAp. Yrtapyonv Siacpopa onaxppaxa xpocpoSooiaq xcov EOS, xo ajtAonaxspo 
ano xa 07101 a sivai xo anaxppa piag ypapppg psxacpopag. Oi EOS ps xpocpoSoaia xp 
8id.xa.qp piaq ypapppg psxacpopaq pxav xo PaaiKO avxiKsipsvo psAsxpg. Y7iapyonv Kai 
aAAa anaxppaxa xpocpoSoaiag xa 07101 a avacpspovxai 7tspiAp7txiKd, 07icog xa anaxppaxa 
avoiyxon anppaxog (Openwire line), [30], asA.1-7,8 Kai xaivuov, [30], asA.1-9,13. 

EvSiacpspov, 07icog sijiaps 7iapa7iavco, 7taponaiaas p Sispsnvpap xpq Snvaxoxpxag 
oysSiaopon, avdAnapq Kai KaxaaKsnpc; EnOnypappcov Opoiopopcpcov Snaxoiyubv ps xo 
a7iAonaxspo Snvaxo anaxppa xpocpoSoaiag piag ypapppg psxacpopag. IIpcoxo axaSio, Aoi- 
7iov, pxav p AvaAnap xpg 7iapa7iavco 8iaxa£,pg xpocpoSoaiag yia EOS 2, 3 Kai 4 SutoAcov 
Kai yia a7ioaxaasig A/2 Kai 0.375A psxa£,6 xong (Syppa 4.1(a')). H s7iiAnap Tipaypaxo- 
7ioip0pKs ps xp xpipcrip 8i0dpcov yia xig ypappsg psxacpopag Kai n-0upcov yia xo anaxppa 
n SuioAcov, O7icog 7iposKn\ps and xo anaxppa xpg psOoSon xcov po7icov (Syppa 4. 1 O')). H 
scpappoyp xcov aysascov xpq AvaAnxiKpq s7riAnapg oSpypas as Siaypappaxa xon Aoyon 
xcov psnpaxcov yia Siacpopsg 7ispi7txcbGSig, [30], asA.2-7,9, 2-15,18, 2-27,31. H SiaSuca- 
aia anxp, yia Aoyoug soKoAiag, 7ipaypaxo7ioip0pKs ps xp PopOsia svog 7tpoypappaxog 
7ion auvxayOpKS as Visual fortran. 

Msxa xa avaAnxiKa a7ioxsAsapaxa, acpod sysi s7iiAsysi ps Paap xo AvaAnxiKo povxsAo 
pia asipa and anaxoiyisg, aKoAonOpas xo axaSio xpg Ilpoaopoicoapg ps xo 7tpoypappa 
Richwire, xo 071010 [3aaiqsxai axp ps0o8o xcov poTicbv. EvSsikxikS p 8ia8iKaaia anxp 
7ipaypaxo7ioip0pKs yia pia EOS 3 SuioAcov, xa 07ioia a7isyouv psxa^d xong a7ioaxaap 
0.375A Kai xpocpoSoxodvxai ps pia ypappp psxacpopag (Syppa 4.1(y')). Ms Paap xo 7ipo- 
ypappa anxo 7ipoaSiopiaxpKav, oi (3sAxiaxsg Tiapapsxpoi, yia xig OTioisg p ajioSoap Kai 
p aop7ispupopa xpg sivai iKavoTioipxiKsg. H Kopioxspp 7iapapsxpog sivai o apiOpog xcov 
xpppaxcov axov 071010 Siaipsixai xo povxsAo. To pf|Kog xcov xpppaxcov 7ips7tsi va 7iAppsi 
xo Kpixppio Siaipsapg xpg Kspaiag as xpppaxa(d, <A/4), a7iapaixpxp 7tpoo7t60sap yia 
xpv scpappoyp xpq ps065oo xcov po7tcbv Kai 7110 anyKSKpipsva yia xov 07ioAoyiap6 xcov 
SuioAikcov psnpaxcov. E?iiapq, p sAayiaxp xipp xonq 7ips7tsi va sivai psyaAnxspp and xo 
SuiAaaio xpq a.Kxivaq xon anppaxog (d min >2a). O apiOpoq xcov xpppaxcov auqdvsxai 
psypi va STUxsoyOsi cpaivopsviKp anyKAiap, 8pAa8p psypi o pnOpoq anqpapq xon anov:- 
Asapaxoq va apyiasi va psicbvsxai. Ms {3dap xp psxafloAp xpq avxiaxaapq siaoSon Kai 
xpq KaxsnOuvxiKoxpxaq anvapxpasi xcov xpppaxcov, [30], asA.3-3,4, STuAsyOpKS o KaxaA- 
ApAoq apiOpoq (86 xpppaxa). AKoAonOpas Kai S7u[lsPai0)xiKp anyKpiap xcov avxiaxoiycov 
a7ioxsAsapaxcov AvdAnapq Kai llpoaopoicoapq. 

Msxa xpv S7iaAp0snap xpg opOoxpxag xon axaSion Ilpoaopoicoapg, S7tsKxa0pKs p 
yppaipoxpxd xon axp 7ipoaopoicoap 1 1 eninXsov povxsAcov, xa 07ioia KaxaaKsnaaxpKav 
Kai psxppOpKav axov avpycoiKo OaAapo xon spyaaxppion. Oi KaxaaKsnsg anxsq ycopi- 
axpKav as xpsig flaaiKsg opa8sg: A, B Kai C. Tpv opaSa A a7toxsAonv anaxoiyisg 2, 3 


4-2 




npoiwisg GDaxoppst; Kspaicov. 


4.2 


Kai 4 SinoAxov ps Koivp xpv anoaxaap psxaqo xcov SinoAxov. Tia xpv aKpificia psAsxp- 
OpKav xpsig GDaxoixisg 2 SinoAcov, pia 3 SinoAcov Kai pia 4 SinoAcov, yia xiq onoisg p 
anoaxaap psxa^D xcov SiaSojpKcov SinoAcov pxav 8.8cm(0.375A), p ypappp psxacpopag 
axa 2000, svcb p KaxsoOuvap psyiaxpq aKxivo[3oAiaq spcpaviCoxav axov dqova xpq od- 
axoixiaq. Tpv opaSa B anoxsAow Sdo ODaxoi%isq 2 SinoAcov ps yapaKxppioxiKC) oxi p 
KaxsD0Dvap psyiaxpg aKxivo[3oAiaq sivai as KaxstiOovap SiacpopsxiKp xod dqova. Tpv 
opaSa C anoxsAodv xpsig aDaxoppst; 2 SinoAcov ps xppop xoncopsvcov ypappcbv psxacpo- 
pag. Oi ypappsg xoncbOpKav navco as nAaKsxa FR-4 Kai xPOoiponoipOpKav Sdo siScbv 
ano avTsq: p ypappp oposninsScov xaivicbv Kai p ypappp ^soyoix; xaivicbv. TsAog, Dnap- 
yci Kai p oDaxoiyia D 3 SxnoAcov. 

Tia xiq Aomsg ai)axoixfe<; hod 7tpoaopoicb0pKav aKoAoD0pOpKs aKpiPcog p iSia ps0o- 
SoAoyia. AkoAodOsi svaq rcivaKaq ps xov api0po xcov Koppaxuov hod s7uAs%0pKs yia KaOs 
pia GDGxoixia. Oi aDaxoixis? xpg opaSag C 8sv npoaopoubOpKav, KaOdx; xo Richwire 8s 
pnopsi va npoaopoubasi napa. povo aoppaxiva povxsAa ycopiq xp yppap SipAsKxpucoD. 


OpaSa # EDGX 0 i%ia 

ApiBpog Koppaxuov 

A#li 

50 

A#lii 

50 

A#liii 

50 

A#2 

52 

A#3 

86 

B#1 

50 

B#2 

74 

D 

72 


OAa xa povxsAa axsSiaaxpKav, avaASOpKav, npoaopoubOpKav Kai KaxaaKSDaaxp- 
Kav axp GD%voxpxa xcov 1111MHz, axpv onoia xo ppKog Kupaxog sivai A=0.27m. H 
xipp aoxp sh tAsysxai snsiSp xo npoxono a.HO/x/.Ppq 7iod sivai xonoOsxppsvo axov avp- 
Xcoiko OaAapo xod spyaaxppioD xcov Kspaicov, cog Kspaia Api|/pq yia xiq pcxppasiq, si- 
vai KaxaoKSDaopsvo axa 1111MHz. Exiopq, yia xp cniyKSKpipsvp oDyvoxpxa Asixoup- 
yiaq p aKxiva xod aoppaxog sivai a=0.001m, p xipp xpg onoiag nAppsi xo Kpixppio 
Asnxoxpxaa(a<0.01A). 

Ms Paap xp ypacpiKp psOoSo a^sSiaapoD ED0x>ypappcov Opoiopopcpcov Idgxoixuov, 
p onoia SiSaxxpKs axa paOppaxa xcov Kspaicov, pnopodps va axsSiaaoDps pia opoiopop- 
cpp oDaxoiyia N axoi%sicov ps Kanoia sniOoppxa %apaKxppiaxiK'd axo Siaypappa xod na- 
payovxa Sidxaqpq. ZDvpOcoq smOupodps va opiaoops pia KaxsoOuvap psyiaxoo Kai pia 
KaxsoOuvap ppSsviapoo. Ms acpoppp aDxo DAOHOip0pKs sva oAOKAppcopcvo 7iapa8siypa 
SX^S^oopoD, Ava^Dapi;, ripoaopoicoapt;, KaxaaKSDpg Kai Msxppapg piag ED0Dypapppg 
Opoiopopcppq iDaxoiyiaq Kai nio GDyKSKpipsva xpq oDaxoiyiaq D. H GDaxoiyia aDxp 
axsSiaaxpKs mg sqpq: 0s/.aps o napayovxag Sidxaqpq xpq va sysi ppSsviapo axp ycovia 


4-3 





4.2 


Msasxt] <xi)axoi%ubv. 


45° Kai psyioxo axp ycovia 135°, 07ioxs xsaikcc Pps0r|KS oxi a7ioxs/csixai ano 3 dino'ka a/2. 
xa 07ioia ootexodv psxa^u xoix; 0.57. Kai r\ ypappp psxacpopag sivai axa 200£1 H oi)%v6- 
xrjxa KaxaoK'curiq Kai axpv 7tspi7txcoar| amp sivai 1111MHz, svcb r| ypappp psxacpopaq 
7ioi) xpo(po8oxsi xa 8i7io^a sivai avaSut/uopsvp, [30], as/c.5-7. 

Ta ysviKa oupTispdopaxa sivai oxi p auyK/aop xcov o.TioxsAsapdxiov xoo ava/amKoi) 
povxsAou, xr|q Tipooopokoopq Kai xcov 7tsipapaxiKcbv psxppascov pxav ano avsKxp scoq 
TioAo iKavo7ioirixiKfi. Oi OTioisq aTioK/dosiq xcov 7isipapaxiKcbv a7ioxsA,sapaxcov ocpsiAov- 
xai Kopiwg axiq OTioisq aaoppsxpisq Kai axsAEisq xcov 7tsipapaxiKcbv KaxaoKsocbv. To 
appavxiKoxspo Gi)p7tspaopa opcog sivai oxi syivs scpiKxog o a^sSiaapog, p ava/aiop, r| 
7ipooopoicoap, p KaxaaKsop Kai p psxppop piag opoiopopcppg aoaxoixiag xpicbv Sitxo- 
acov ps TioAi) iKavo7ioir)xiKa a.TioxsAsopaxa. 7iaps%ovxaq sxai xp Sovaxoxpxa va s^ayoops 
Ka0s cpopa xa xapaKxppiaxuca 7100 S7ti0i)poi)ps ava.Aoya ps xiq scpappoysq 7100 0a syoov 
axig aooppaxsq s7tiKoivcovis<;. 
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npoiwisg Guaicnxfe? Kspaicov. 


4.2 



(a') Ava.ADTlKO pOVXEAO. 



(P’) Ioo8i3vapo KUK^copa. 



(Y) rswpsxpia. 


EXHH 01 4.1 : E'u9x>ypappr| Opoi6pop(pr| Suaxoixla 3 8i7i6?uov. 
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4.3 


MsAdxp aoaxoixuov. 


4.3 : Luotoixi£<; Kspaicov AvacxppaTi^opsvoi) Aiaypappaxoq AimvopoMaq. 

Zoaxoixlsq Kspauov Avaaxp pax iqo psvoo Aiaypappaxoq AKxivo[3o/daq ovopdqovxai 
8io.xd.qsiq S7tipspooq Kspauov - axoixslcov (svspycov Kai 7tapaaixiKcov), ps xr|v svo.aao.- 
yrj xcov O7tolcov 8ppioopyodvxai SiacpopsxiKa 8ia.ypdppa.xa a.K'xivofio/daq. EiSiKoxspa, 
7ipoKsixai yia piKxsq aoaxoiylsq, 7100 p7iopodv va psxa.pdAAoov xo Siaypappa aKxivoPo- 
>daq Kai va axpscpoov xo Kdpio psyiaxo Tipoq S7ii0oppxsq Kaxso0ovasiq. Idapoumaqouv 
iSialxspo sv 8 iacpspoov 816 x 1 S 7 nxoyxavoov Ko.Aoxspp KaAo\|/p ava 7 taaa axiypp. Mopcpsq 
piKxtibv aoaxoixuov ps SItioao. ps^sxpBpuav as 7ipopyodpsvp SmAxopaxiKp spyaala, [15]. 
'Exovxaq MPsi 07io\|/p xa a 7 ioxs?csapaxa xpq spyaalaq aoxpq, xo 0spa s 7 tsKxa 0 pKs axp 
Bscoppap xoo TipoP^ppaxoq xpocpoSoalaq xcov SmoAxov ps ypappsq psxacpopaq, [31]. 

ApyiKa 7iapaxs0pKav Kdiioia axoixsla Bscoplaq, yia xp ypappp psxacpopaq Kai siSuca 
yia xp Siadppaxp, yia xo 81710^0 axaaipoo Kdpaxoq and a 7 io\|/p aKxivoPo?daq Kai yia xig 
apoiflalsq a.vxiaxdasiq psxaqo Sittoacov, a7iapalxpxa yia xpv Kaxavopap xpq avxipsxd)7u- 
apq xod 7 ipoP^ppaxoq xcov piKxcov aoaxoixuov ps ypappsq psxacpopaq. E7ii7iA,sov 8o0pKs 
Kai pia ysviKp 7tspiypacpp xcov aoaxoixuov. 

Ms Paap xp Bscopla jiod 7iapaxs0pKS, a.KOAOuBpas p AvaAoap xcov piKxcov aoaxoixuov 
7tavco as ypappp psxacpopaq Kai as xpla Pppaxa psAsxpq, psaa a7io xa 07101 a axaSiaKa 
ylvsxai cpavspoq o xp67ioq avxipsxco7iiapq xoo ysviKod 7ipoP^ppaxoq. Oi piKxsq aoaxoi- 
Xisq a.TioxsAodvxa.i xoao and svspya, oao Kai and 7tapaaixiKa SItioao. Ta psv svspya 
aovSsovxai a7tso0slaq navco axooq aycoyodq xpq ypapppq, xa 8s 7iapaaixiKa 8sv syoov 
aycoyipp advSsap ps xp ypappp. Ta 7iapaaixiKa Sl7ioA,a p7iopsl va sxoov xooq aKpo- 
Ssuxsq xooq slxs a. vo i/xo ko kXco psvooq slxs [3 p ayo ko kaco pis voo q, 07toxs xo Ka0s SItioao 
xpq aoxoiylaq pnopsl va PplaKsxai as xpsiq Ka.xa.axdasiq: svspyo, avo i/xo ko kaco psvo Kai 
[3 p axo ko kaco ps vo , [31], asd.2-2. To 7ipcoxo Pppa psAsxpq syivs yia puccp aoaxoixla 4 
SmoAxov ps 2 svspya, 1 avoixxoKOK^copsvo Kai 1 PpaxoKOK^copsvo SItco^o, [31], osX.2-4, 
to Ssdxspo yia aoaxoixla 2 8ui6A,cov ps 1 svspyo Kai 1 avoixxoicoKXcopsvo (Sxnd a 4.2(a’)) 
Kai Kopisq 0dpsq, [31], as^.2-11 Kai xo xplxo yia aoaxoixla 5 SmoAxov ps 2 svspya, 1 
avo i/xo ko kAxo psvo Kai 1 PpaxoKOKAiopsvo Kai SiOKAaSeoasiq, [31], asA.2-2. H S7ilX.o- 
ap 7ipaypaxo7ioip0pKs ps xp XPn aT l 8i0dpcov yia xiq ypappsg psxacpopat; Kai n-0dpwv 
yia xo adaxppa n Smotaov, O7ico(; 7iposKo\|/s and xo adaxppa xpg ps068oo xcov po7icov 
(Sxnd a 4.2(P’)). Ta xpla Tiapajiavco Pppaxa ps^sxpg oSpypaav as sva ysviKo xpojio 
sjd/aiapq oacov xcov 7tspi7txcoascov piKxcov aoaxoixuov. 

Msxa xpv avd.Aoap xcov piKxcov aoaxoixicov, aKOAod0pas xo axaSio xpq Ilpoaopol- 
coapq piKxcov aoaxoixicov. Tia xpv scpappoyp xpq avaAoxiKpq psAsxpq axsSiaaxpKS xo 
7ipoypappa MDAS, svco p OTroAoyiaxiKp ps/alxp 7ipaypaxo7ioip0pKs ps xo 7ipoypappa 
Richwire, xo 071010 Paal^sxai axp ps0o8o xwv po7icov. E7ii7i}csov ps xo 7ipoypappa MAR- 
RAY 7ipaypaxo7ioip0pKS axsSiaapoq Kai [Is/aiaxoTiolpap xpq aoaxoixlaq. EvSsiKxiKa p 
SiaSiKaala aoxp 7ipaypaxo7ioip0pKs yia xsaaspiq scpappoysq piKxcov aoaxoixuov: pia 


4-6 




Aooxoiyicq Kspaicov Avaoyp pax iqo psvoo Aiaypappaxoq AKxivofSo/daq. 


4.3 


oooxoiyia 2 SmoAxov (2%ppa 4.2(y')), pm soOdypappp oooxoiyia 3 SmoAxov, [31], os/c.4- 
13, pm xpiycovucp oooxoiyia 3 Sitioacov, [31], gsa. 4-32 Kai pm xsxpaycoviKp oooxoiyia 
4 Smo/uov, [31], a8>i.4-50. Ta yapaKxppioxiKa aoxcov pxav: 

• 2oyvoxpxa /csixoopyiag: 1111MHz. H xipp ou)xf| S7idisy0pKS S7tsiSp xo 7tpoxo- 
7io aTioAaflpq tioo sivai xo7io0sxppsvo axov avpycoiKO Od/mpo xoo spyaoxppioo 
xcov Kspaicov, co q Kspala ?cp\|/p<; ym xig psxpposn;, sivai KaxaoKsoaopsvo axa 
1111MHz. 

• r ic/. xr| ooyKSKpipsvp ooyvoxpxa Asixoopyiaq p aKxlva xoo odppaxoq pxav a=0.001m, 
r] xipp xpg 07iola<; 7iAppsi xo Kpixppio ^S7txoxpxaa(a<0.0R). 

• H aycoyipoxpxa xcov ooppaxcov OscoppOpKs a7isipp. 

• Sxo MDAS, p xaop siaoSoo siys nXaroc, IV Kai cpaop 0°. 

• 2xo Richwire, r| xaop siaoSoo siys 2xo RMS xipp IV Kai cpaop 0°. 

• Oau. xa 8 iTio ao. siyav ppKoq a/2. 

• 2xo MDAS yppoipoTioipOpKav 1000 Pppaxa ym xpv apiOppxiKp o/cOK/ippcoop. 

• 2xo Richwire yppoipo7ioip0pKS aKpi[3p<; o/cOK/d|pcoop. 

• Xppoipo7ioip0pKav ypappsg psxacpopag ps yapaKxppioxiKSt; avxioxaosn; 150, 180, 
200 Kai 300£1 

• XppoipoTioipOpKav ypappsg psxacpopag ps Tiapdyovxsg xaydxpxat; 0.66, 0.77 Kai 
1. 

• Oi a.TiOGxa.osiq pcxaqd xcov SmoAxov 7iposKo\|/av S7tsixa and [kAxioxoTroipop ps xo 
7ipoypappa MARRAY. 

Msxa and xp [3sAxioxo7ioipop xcov 7iapa7iavco scpappoycov ps xo 7ipoypappa MAR- 
RAY yppoipo7ioip0pKS 7taAi xo aoxo 7ipoypappa oxp oooxoiyia tioo 7iposKO\|/s ym va 
PpsOoov oi Kax6.AAi]Aoi oovSoaopoi, oi 0710101 7ipooopouo0pKav Kai oysSiaoxpKav oAxx 
xa Siaypappaxa svxaopq aKxivofSo/daq. 

Ta ysviKa oopTispaopaxa and xp psAcxp xcov 7tapa7iavco scpappoycov sivai: 

• H avxipsxa>7nop xpq pucxpq oooxoiyiaq ps xov ava.AoxiKO xpo7io piiopsi xeaikcx va 
Scoasi ao op axo 7ip6[3Appa xoo avaoyppaxiopod xoo Smypdppaxoq aKxivoflo/daq. 
Atioxsasi pia apKsxa KaAp (3dop ym xov oysSiaopo xpq STuOoppxpq oooxoiyiaq. 

• OAsg oi scpappoysg sScoaav iKavo7ioipxiKa aTtoxsAsopaxa. npoKwixsi oxi ps xp 
yppop psyaAoxspoo apiOpod Sitioacov avapsvoops xpv sopsop 7ispioooxspcov Ka- 
xd.AApAcov oovSoaopcov Kai xpv sqaycoyp 7ispioooxspcov Siaypappaxcov aKxivoPo- 
Aiag. 

• YTippqs apKsxa KaAp odpTixcoop psxaqd xcov imoAoyiopcov xpq avaAoxiKpq ps068oo 
Kai xcov imoAoyiopcov xpq Tipooopoicoopq oxa Siaypappaxa aKxivo[3oAiaq, SpAaSp 
psxaqd xcov a.TioxsAsopdxcov xoo MDAS Kai xoo Richwire. 

• Oi xoyov Siacpopsq oxa Siaypappaxa aKxivo[SoAiaq psxaqd xcov a.TioxsAsopdxcov xoo 
MDAS Kai xoo Richwire ocpsiAovxai oxiq Siodppaxsq ypappsq, icopkoq oxk; ana- 
ojag, p 7iapoooia xcov O7ioicov Kaxapysi xp ooppsxpia oxpv O7iapyoooa oooxoiyia, 
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4.3 


Mcacxt] auaxoiyKov. 


[31], oeX.4-18, 4-36. 

• XX/ji xa Sitioao. ciyav pf|KO<; a/2. 

• A710 TtAcupaq oAOKAri(Xi)or|q Kai KaxaaKcur|q, r| auaxoiyia 0a 7ips7tsi va cuvSuacxsi 
ps r^sKxpoviKo KUKAopa 710 D 0a 7u:piAap[k).vci piKpos/isyKxf| Kai RF 5iaK67ixs<;, 
ebaxs r\ evaXXayx\ xcov aovSoaapcbv cxa Sitioao. va yivsxai ps auxo paxoTio ip psvo 
xpo7io. Bs(3aia r\ DAOTioipop amp sivai pia apKsxa 87ii7iovp im60sar| Kai £,scpsi3ysi 
apKsxa and xouq oKOTiouq xpq ouyKCKpipcvpq psAsxpq. 

Oi Soaxoixvsg Kspaubv Avaoyp pax iqo psvoi) Aiaypappaxoq AKxivofioAiaq, aoitiov, p7io- 
poov va 0scopr|0oi)v cquTtvcq auaxoiyicq, 01 otto icq sivai as 0sap va avaayppaxiqoDV xo 
5iaypappa aKxivoPo/aag xoix; ps axo^o KaA,i3xspr| KaX.i)\|/p ava naaa axiypp. 
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Xuaxoiyisq Kspaubv Avao/j] pax iqo psvou Aiaypappaxoq AKiivofio/aaq. 


4.3 



(a') Ava.ADTlKO pOVXSAO. 



(P’) Iao8x>vapo KUKAcopa. 



(y') rscopsxpia. 


£xn9 a 4.2 : Suaxoixia 2 8i7i6^wv navco as ypappp psxacpopag. 
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Kscpa^aio 5 : Ltoi/£i« 0£copla<; Kai jliovteXo pt| >.£7ttoi) Surolov. 


5.1 : Eiaaywyfj. 

H psAsxp 7 ioi) syivs jj.s%pi xcbpa axo spyaaxppio 7 tpaypaxso 6 xav 0 spaxa xa 07101a 
acpopooaav Kspalsg Xamcbv aoppaxcov. AvaA 60 pKS Kai 7 tpoaopoiot) 0 pKS pm 7 tAp 0 (bpa 
yscopsxpiobv Siacpopcov Kspauov Kai ava 7 ra)% 0 pKav Siacpopeg xsyviKsq yia xpv p/XKxpo- 
payvpxiKp 7 tpoaopolcoap xoog. MsAsxpKav xoao Kspalsg ps aoppaxa ISicov oao Kai 
SiacpopexiKcbv. 'Exoi aoittov, xo S 7 t 6 psvo Pppa psxa and 6Xa aoxa sivai va ava 7 ixo% 0 oov 
Kai va 7 ipooopoico 0 oi)v Kcwioia povxsAa Kspauov pp Xamcbv aoppaxcov yppoipoTroicovxaq 
xpv p 8 p imapyoooa yveoop xoo spyaoxpploo. To 7110 anXo povxsAo Kspalaq 7100 psAs- 
xp 0 pK£ sivai aoxo xoo svoq Sittoaod Kai pia xpo 7 i 07 tolpap aoxoo 7100 sysi va Kavsi ps 
8 l 7 toAa xo 7100 V. 

A710 xo KscpaAaio aoxo ^SKivaei xo spsovpxiKo pspog xpg Siaxpipfjc;, xo 071010 7 ipaypa- 
xsosxai xp psAsxp Kai 7 ipooopolcoop pp Xamcbv dinoXcov. Apyuca 7 tapaxl 0 svxai K& 7 ioia 
0 scoppxiKa axoiysla yia xa pp Xama dinoXa, axp crovsysia Tiapoooiaqsxai xo povxsAo 
7100 xppoipoTroipoaps Kai xs/.oq 81 vovxai oysasiq OTio/aiyiopoi) kootoicov psysOcbv. 

5.2 : KpiTrjpio XsTiTOTpraq. 

'Eva 81710^0 Oscopslxai pp Xamo ox av KaAimxsi xo s^pg PaaiKo Kpixppio, [ 32 , 15 ]: 

ya > 0.06 (5.1) 


67100: 


a p aKxlva xoo aoppaxog 
A xo ppKo<; Kopaxot; Kai 
y 0 aovxsAsaxpg SiaSoopg. 
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5.3 


Xxoiycia 0scop(ag Kai povxsAo pp asttxod Sittoaod. 


O aDvxsAsaxpg SidSocpg Slvsxai arco xr| aycap: 


7 — a + j/3 ps 

(5.2) 

n 0 2k 

a = 0 Kai p = — 

A 

(5.3) 

yia xov sAstiOepo x®po, 07ioxs xo Kpixppio (5.2) s^si cog s^pg, [33]: 


0.06A 

a > = 0.0096A = O.OlA 

2k 

(5.4) 

EKxog and xo 7iapa7iavco Kpixppio, 0a 7ip87i£i va sTiiappavoDps Kai Ka7ioioDg eninXsov 
7ipaKxiKotig 7i8piopiapotig, 01 0710101 s^aocpaAl^oDV xp acoaxp AsixoDpyla xod Ilpoypdp- 

paxog A87 ixod Stippaxog yia AiacpopsxiKsg AKxivsg (IIAA). 


dmin 5> 2a 

(5.5) 

/dmax < 3 

(5.6) 


07iod: 

d min xo pf|Kog xod pucpoxspoD xpppaxog Kai 
dmax XO pf|Kog xod psyaAtixspoD xpppaxog. 

Oi 7tapa7idvco 7i8piopiapoi xppcipo7iouovxag Tl ? ( 5.2 ) Kai ( 5.3 ) yivovxai: 

dmin > 20J (5.7) 

■11 

dmax < — = 0.4775A = 0.50A (5.8) 

2k 

5.3 : IlEpiypatpfj povrsAoD pp A£7tToti SutoAod. 

To povxsAo pr| Asttxod SutoAod tiod xppccpoTioipaaps cpalvsxai axo SxnT a 5.1. Kd0s 
cxsAcyoq xod Tipoaopoicovsxai ps 7iAsypa Xenxcbv Sittoacov. H popcpp xoi) icAsypaxog sivai 
svag Ki)/av8piK'6q icAcoPog, o otto log t/i'x KdyKsAa and henna atippaxa, 7iapdAApAa 7ipog 
xov dqova xoi) aottxod Sittoaod, xa 07101 a Ksivxai axriv 0sap xpq vopxpg £7iicpdv£iag xoi) pp- 
A87ixoti Sittoaod. 1 8 Kot0s otKpo xouq xa K'dyKSAa K'dpiTixovxai Ka0sxcog Kai svcbvovxai 6 ao. 
pau axppcmqovxaq and evav aKxivcoxo Sioko, cog pdap xoi) kacoPod. Oi a.Kxivcoxoi auxoi 
SlaKoi - pdosiq xoi) kacoPod TipocopoieovoDV xa aKpa Ka0s pp-A£7TX0D axsAsyoDq. Oi Stio 
SlaKoi s%odv Ksvxpa 7100 Ksivxai 87x1 xoi) vopxoti dgova xoi) pp-A£7ixoti axsAsyouq. To 
till /og xcov kacoPcov 0a sivai iao 7ipog xo inpog xoi) pp-ACTrxoi) axsAsyoog. Oi 8tio kacoPoi 
s^opoubvoDv Kaxa xov xpo7io aoxo xa 8tio aviaa cxcAcyp xoi) pp-A,£7cxoti Sittoaod. H 
xpocpoSoala ylvsxai ps pia 7ipyp xtioscog axo psaov svog Asttxod piKpoti atippaxog xo 
OTiolo gdvSssi xa Ksvxpa xcov 8tio Siokcov 7tod avxiaxoixotiv axa aKpa xpocpoSoalag xod 
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Ilspvypowpil pOVXSAOD pp AE7IXOO SlTlOAOD. 


5.3 


pp-A£7ixod Sittoaod, ono>q cpalvsxai axo lyppa 5.2. 



lyppa 5.1 : Movxeao pr| Astixoo Sitioaod. 



£xnd a 5-2 : TpocpoSoala pp Xenzov 8 i 7 iota)o. 


EiSiKp jtsplTtxcoap xoo pp astixoo Sitioaoo xoo I/pil 1010 ? 5.1 o.tioxsaoov xa aviao- 
aKSAp SIttoao. xdrcoo V. Ta SItioao. a.Dxd a.TioxsAodvxai and aviaa oxsaexp xa cmcria 
a/j] pax Iqoov psxa^d xouq ywvla 5ia(popsxiKf| and aoxp xcov 180°, orouq cpalvsxai axo 
Sxnpa 5.3. 

H Txpcbxri TiapaSoxp ttou Kavoops slvai oxi xa psdpaxa psoov povo axpv S7ncpdvsia xoo 
Sittoaod. Aoxp p TiapaSoxp slvai psa/aaxiKp KaBcoq xo aoppa xoo Sittoaod slvai Ka.Aoq 
aycoyoq Kai p ao%voxpxa slvai apKsxa oippAp. Y710 Kavovocsq aovBpKsq Asixoupylaq p 
aovGpKp aoxp iKavo7ioislxai ps SDKoXla. AKopa Kai as ttoad yappAsq aoyvoxpxsq d/Aoi 
7ispiopiapol Kai DTioAoyiaxiK'd Ad0p p7iopodv va siaayoov psyaAoxspa acpd.Apaxa and 
xpv TiapaSoxp jioo scoops Kavsi. 
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5.3 


Xxoi^sia Bccopiaq Kai povxsAO pp Xsnzov dinolov. 



Sxnpa 5.3 : AviaooKsAdq Sitioao xutiou V. 


2s sva Tipaypaxuco auppa xa EJiupavsiaKd psupaxa spcpaviCouv aqoviKsq Kai aCi- 
pou0iaKsq auviaxcbasq, OTicoq cpaivsxai axo lyppa 5.4. H paaiKp jcapadoyf) rcou yivsxai 
axo Ilpoypappa Asrcxou Zuppaxoq sivai oxi oA,a xa STUcpavciaK'd psupaxa ppiaKovxai 
axp 8isu0uvap xou dqova xou Xanzov auppaxoq. Kaxa xov xporco auxo 5s ?uxpPdvoups 
U7toi|/p xiq ytoviaKsq auviaxcbasq xcov aqipooBiaKibv STUcpavsiaKcbv psupaxcov. 



Sxppa 5.4 : luviaxcbasq STUcpavsiaKcbv psupaxcov, [1]. 


'Oxav sva SiTioAO-auppa PpiaKsxai povo xou axov ycbpo p paKpia and aXXa auppaxa 
xoxs r| psupaxiKp Kaxavopp sivai o po id po pcpp -laoKaxavspp psvp axa appsia xpq 7tspi- 
cpspsiaq piaq diaxoppq xou pp-ASTixod axs/aiyouq, oitcoq cpaivsxai axo lyppa 5.5. Xxpv 
7ispi7ixcoap opcoq 7iou duo auppaxa PpiaKovxai Kovxa xo sva axo u.XXo p Kaxavopp auxp 
avapsvsxai va ppv sivai axaBspp aXXa va psxapd/Asxai. ZuyKSKpipsva Aoyco xpq ysixvi- 
aapq psxaqd xcov dmo/aov jtspipsvoups p ixuKvoxpxa xou psupaxoq va sivai psyaAuxspp 
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Ilspvypowpil pOVXSAOD pp AS7CXOU SlTCOAOU. 


5.3 


as sva appsio xpg 7tspupspsiag, xo 071010 9a sivai 7t>ipaisaxspa cog 7tpog xo alio dinoXo, 
and oxi as sva o.aao appsio xpg iSiag Tispupspsiag 9a sivai paicpoxspa cog 7ipog xo o.aao 
SitioAo, O7icog cpaivsxai axo Xyppa 5.6, [34]. To cpaivopsvo aoxo piiopsi va 7tapaxppp9si 
as 86 o Tiapd.AApAa Sittoao. xa 07ioia PpiaKovxai as kovxivt| a7ioaxaap psxaqo xoog p 
axpv 7ispi7ixcoar) xcov 86o axs^s^cov svog Sittoaod V. 



E^ppa 5.5 : Psopaxucp Kaxavopp svog auppaxog axov x®po, [!]■ 



ExPpa 5.6 : ©aivopsvo pp opoiopopcppg psopaxucpg Kaxavoppg, [1]. 


Tia va avxipsxco7tiaoops pia xsxoia Kaxaaxaap aKscp9r|Kaps va XPP a ipoTio ipaoo pis. 
axoog KAcof)o6g K'dyKSAa psya/aksppg aiccivag axa syyoxspa psxaqo xcov KAcofkov KayKs- 
Xa Kai pa9pp8ov pucpoxspa axa paicpoxspa psxaqo xcov icXcopcbv K'dyKSAa. Tp Sovaxo- 
xpxa aoxp pag xpv Tiapsysi xo Ilpoypappa As7txoo loppaxog yia Aiacpopsxucsg Aicxivsg 
(nAA). 

Mia a?Ap jioA.6 appavxncp jipaKxucp scpappoyp xoo povxsAou pag SKxog and xpv 
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5.4 


Ixoi%sia Gscopiaq Kai povxsAo pp acttxoo Sittoaoo. 


Tipoaopoicoap svoq pp acttxoo Sittoaoo Kai xcov psopaxiKcbv Kaxavopobv xoo sivai r| 8p- 
pioopyia Kspaubv xotcoo kacoPoo. Avxi 8p?ca8p va Trpoaopoicovoopc aop7iayp pirj Xsma 
8 ino?io. Sppioopyoopc Kcpaicq ttod o.TioxcAoovxai and TTAcypa acttxcov aoppaxcov Kai oi 
otto icq Trapooaiaqoov TTAcovcKxppaxa. To 7110 appavxuco xooq %apaKxppiaxiKo sivai 6x1 
Trapooaiaqoov aoqppcvo copoq qcovpq as aycap ps sva actixo Sittoao 18100 pcysGooq, 
[2, 35]. H Siacpopa xoo povxs^oo paq ps Kowioia xpq PiP?aoypacpiaq PpiaKsxai Kopi- 
coq am aKpa xcov Sittoacov 67100 spciq xa xsppaxiqoops raGsxa svco as o.aao. povxcAa. 
xsppaxi^oov as pia kcoviki] popcpp. 


5.4 : Ai7ro>,a T 67100 V. 

Ixpv 7ipopyoopsvp 7iapaypacpo avacpspGpKaps axov xpo7io povxs?co7ioipapq svoq pp 
acttxoo Sittoaoo xoao soGoypappoo oao Kai X 07100 V. Ta %apaKxppiaxiKa xcov soGoypap- 
pcov Sittoacov sivai sopscoq yvcoaxa Kai yia xov Aoyo aoxov 7iapaxi0svxai povo aoxa xcov 
V Sittoacov. 

Ta aKCAp svoq Sittoaoo p7iopoov va avaSiTTAcoGoov ayppaxiqovxaq Kaxa aoxov xov 
xpo7TO sva avsaxpappsvo Sittoao xotcoo V. To TrAsovcKxppa as aoxpv xpv 7Tspi7rxcoap 
sivai 6x1 aTiaixsixai svaq povo pcya.Aoq taxoq yia xp axppiqp xoo KaGcoq Kai Aiyoxcpoq 
opiqovxioq ycopoq yia xpv xo7io0sxpap xoo. YTrapyoov coaxoao Siacpopsq avapsaa as sva 
soGoypappo Sittoao Kai as sva xotcoo V, 01 OTioisq cpaivovxai Kopicoq axo Siaypappa 
aKxivoPo/aaq xooq, I^ppa 5.7, otcoo 07iapxsv pea piKpp aTCoAsia axo KspSoq Kopoeppq 
Kai sxai xo Siaypappa aKxivoPo/aaq sivai /ayoxspo koxsoGovxiko, [2]. 

H avaSiTiAcoap xcov oksacov xoo Sittoaoo oSpysi as piKpoxspp aoyvoxpxa aovxovi- 
apoo KaGcoq Kai as psicopsvp xipp xpq avxiaxaapq siaoSoo axo appsio xpocpoSoaiaq 
Kai as psuopsvo sopoq Qcovpq. E7iopsvcoq, yia xpv iSia ao%voxpxa, xo ppKoq xoo 81716- 
?coo 7ips7isi va psuoGsi Kaxa svav aovxsAsaxp. H ycovia psxaqi) xcov oksacov Ssv Tiaiqci 
iSiaixspa appavxiKo po/.o o.aao. 0a 7ips7isi va sivai psya/aixspp and 90°. Tia va yivsi 
p 7ipoaappoyp xoo Sittoaoo PpiaKoops xp ycovia axpv 07ioia spcpaviqsxai xo piKpoxspo 
SWR Siaxppcovxaq xo Sittoao aovxoviapsvo aoqopsicovovxaq xo ppKoq xoo, [2]. 

Kcpaicq xotcoo V 8s yppaipoTroioovxai povo cog Sittoao a /2 ccaacz koi cog p^sKxpiKa 
psyccAa Sittoao. [2]. Is aoxpv xpv 7Tspi7rxcoap avxi va scoops Soo aoppaxa Trapa.AApAa, 
oncog aovpGi^sxai as KaxaaKsosq, p7iopoops va xa xo7io0sxpaoops ps xsxoiov xpo7io 
ebaxs va a^ppaxi^oov sva opi^ovxio V. Ta psopaxa xpocpoSoaiaq xcov 860 aoppaxcov 
7rps7TSi va sivai SKxoq epaapq (Siacpopa epaapq 180°). Kaxco and aoxsq ng aovQpKsg 
xa Siaypappaxa aKxivoPoWai; xoo koGs aoppaxoi; aovSoa^ovxai Kaxa xov xpo7io 7100 
cpaivsxai axo lyppa 5.8, [3]. Kaxa ppKoq xpq Siyoxopoo xpq ycoviaq 7100 ayppaxiqoov 
xa 860 aoppaxa, xa 7isSia xoo koGs aoppaxoq sviaxooov xo sva xo a^o. Oi 0716^017101 
ta>Poi aAApAosqoo8sxs(io')vxai Kai xo xs/oko Siaypappa yivsxai SikoxsoGovxiko. Oi aoPoi 
xoo sivai 7110 axsvoi and xooq avxiaxoiyooq xoo Siaypappaxoq aKxivoPo/aaq xoo kc/.Gs 
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Aijio^a Txmou V. 


5/ 


adppaxog x®pisxa. Y 7 iapxoi)v 5 si)xspsdovxs<; ^o{ 3 oi ydpco and xr| Si^oxopo xpg ycoviag, 
oi 0710101 exovv apKsxa pucpo TiAdxoq av xo ppicoq xcov aoppaxcov sivai apKsxa psyd/.o 
as ppicp Kdpaxog. H Kspaia V 7100 7 tspiypai|/aps oxav xpricjipiOTxoielxai yia psya^o sdpog 
ai)%voxpxa)v, xa %apaKxppiaxiK'd xpq 5 s psxafidAAOvxai tioau, as auxo xo sdpoq, av xa 
pf|KT| xcov aoppaxcov xpq sivai apKsxa psyd/.a (pASKxpuax) axp pucpoxspp aoyvoxpxa. 

Mia aMcp 7ipoxsivopsvp Sidxaqp icspaiaq ximou V sivai auxp 7100 cpaivsxai axo 



Max. Gain «• 6.14 dBi 


Elevation Plot 
Azimuth Angle = 0.0 Deg. 



Max. Gain - 2.99 d8i 


180 

(B) 


Azimuth Plot 

Elevation Angle “ 25.0 Deg. 


£%ppa 5.7 : Aiaypappaxa aKxivoPoMa<;:(A) Kaxa xpv avd\|/coap Kai (B) Kaxa xo aippod- 
0io svog soGdypappoi) 5i7i6?coi) 80m Kai svog ximoi) V, [2]. 
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5.4 


Sxoixsia Gsropiaq kou povxsAo pr| aetixoi') SuioXou. 


X/Jipa 5.9, [4].Kspais<; xsxoiou xi'moi) %prj oiiaoTxoioxjvxoa yia xr|v emeu^n pcya.Aou si3- 
poug ^cbvrig as %aja.r|X,ec; ax»xv6xr|x£<;. 



X'/j|pa 5.8 : X/Jipaxiopoq 8iKaxsx»9x»vxiK0i3 Piaypdppaxoq axxivoPo/daq xr|q Kspaiaq V, 

~ [3]. 



I/jipa 5.9 : IIpoxsivopsvo povxsAo Kcpcnaq xi'mou V supsiac; qcovr|q, [4]. 
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rscopsxpiKoi 7ispiopiapoi. 


5.5 


5.5 : r £0) |1£T plKOl 7I£plOpl(T(iOl. 


Sio povxcAo xoo pp }cs7txoo 8i7io^oD 7iox» Oscoppaaps 7tps7tsi va ^pcpOoov 07to\|/p Ka- 
7ioioi yscopsxpiKoi Ttspiopiapoi coaxs va ppv O7iapxoov a/ApAOETUKa/amxopsva aoppaxa. 
O Tipcoxog 7tspiopiap6<; s^sv va Kavsi ps xpv aicriva xcov Xamcbv 7tspupspsiaKcbv aoppa- 
xcov 7ioo o.Tiapxiqoov xo pp Xsjito dinoXo. Av STUAsqoops yia 7tapaSsiypa psya.Ao apiOpo 
aoppaxcov ps aysxiKa psyaAp aKxiva Kai p aKxiva xoo pp astcxoo SmoAoo sivai a%sxiKa 
piKpp xoxs xa aoppaxa 0 a 7tscpxoov xo sva 7iavco axo aAAo. Tia va a 7 iocpsox 0 si aoxo 
7ips7isi p psxa^o xooq aTioaxaap y va sivai psyaAoxspp and xpv aKxiva xoo KaOsvog. 
Sopcpcova ps xo Xyppa 5.10 scoops: 


• 0 
• 0 


360° 

</> 


67100 N o apiOpog xcov Xsnzcbv aoppaxcov. 


2 


y 

• sin( 0 ) = — =>■ y = sin( 0 ) ■ R, 67100 R p aKxiva xoo pp As7txoo 81716 Aoo. 

R 

• Av Y > r xoxs 8sv 07 tap%si 7ipoPAppa. 



2 %ppa 5.10 : Kaxoyp 86o Xsnzcbv aoppaxcov a7io xa 07 ioia a7ioxsAsixai o kAcoPo<;. 


O Ssoxspog 7ispiopiapoq s%si va Kavsi ps xpv ycovia psxaqo xcov oksacov svoq Sitioaod 
xo7ioo V. Av aoxp p ycovia yivsi apKsxa piKpp xoxs xo sva aKsAog 0a ap%iasi va Ttscpxsi 
7iavco axo aAAo. 'Exai aopcpcova ps xo S^ppa 5.1 1 scoops: 
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5.6 


Xxoiysla Oscoplaq xai povxsAo pr| aetcxoi) Sitcoaod. 



X yip pa 5.11 : Tama pcxaqd xcov okeacov pip aetcxoi') Sitcoaod V. 


Ixr)v opiaKf) 7ispi7ixcoari tcod xa 8oo aKsA,r| 0a aKoopTcoov psxaqo xooq syoops: 
sin(0) = ^ => y m in = sin(0) • R 
X s Ka0s a.AAT| 7ispi7ixcoari: 

y 

sin(0) = - y = sin(0) • x 

X. 

07iox» x xo piao xoo) SiaKsvoo psxaqo xcov okeacov oxav aoxa slvai D7to ycovla 180°. Av 
xo y slvai psyaAoxspo and xo y m - m xoxs 8sv D7idpysi 7ipopXr|pa. 

Oo 7tspiopiapol aoxol XapPavovxai D7t6i|/r| xaxa xo aysSiaapo xcov 8l7toXcov and xa 
jipoypdppaxa EvalNTD Kao NTD coaxs r| 7iapayopsvr| yscopsxpla va pr|v sysi acpa.Apaxa. 

5.6 : MsGoSoq toov p07td>v. 

Av t) psopaxuap Kaxavopp 7too Sisyslpsi poa Kspala slvai yvcoaxp, 8sv ojcapysi ps- 
ya?up SoaKo/da axov imoAoyiapo xoo aKxivoPoAodpsvou 7ts81oo. To TcpoPAppa slvai va 
xaBopiaxsl acoaxa r| psopaxuap Kaxavopp as pia Kspala sxai coaxs xo TtsSlo 7too 7ipoKD- 
7ixsi and aoxpv va iKavo7toisl xiq s7iicpavsiaKsq aovOpKsc; axpv Kspala. Ixiq Tispiaaoxspsq 
Tcspmxcoasiq p7iopoops va Kavoops pia KO.Ap SKxlpriari xpq TcpaypaxiK'fiq psopaxiKpq ra- 
xavoppq ps iKavo7toipxiKp axpipsia aTioicxcbvxaq sxai pia tcoad KO.Ap 7ipoasyyiap xoo 
a.Kx ivo Po ago psvoo 7is81oo. 

Tp Aoap axo TipopXppa xpq axpiPpq sopsapq xpq psopaxucpq Kaxavoppq piaq Kspal- 
aq spysxai va Scoasi p ps0o8oq xcov po7icov. H ps0o8oq xcov po7tcov s7uAdsi 7to?d)7iAoKsq 
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MsOoSog icov po7icov. 


5.6 


oAOKAppeoxiKsq s^igcogsk; ps xo va xig o.tiaotioigi G8 sva odoxppa o.jim'ov ypappiKcov £<qi- 
gcogscov. O xpo 7 io<; ps xov 07 ioio ^sixoopysi p ps 0 o 8 o<; xcov po 7 icbv avaAosxai 7 iapaKaxco. 

Eivai yvcoGxsg oi sqiocoosiq tiod Sivoov xo pksKxpiKo Kai payvr|xiK6 7ts8io yia xo 

o.tiao Sitioao. Aoxsq ^sixoopyoov ttoao iKavo7ioipxiKa yia xo Sitioao, 8s oopPaivsi xo 1810 
opco<; yia xiq 07 i 6 koi 7 is<; Kspaisg 7100 a 7 ioxs^odvxai and Siacpopa adppaxa aovSoaapsva 
psxaqd xooq ps Sidcpopooq xpo 7 iooq. Ti’ aoxov xov Aoyo povxsA 07 io loops xpv Kspaia 
ycopi^ovxac; xpv gs pucpa xpppaxa, KaOsva and xa 07101a p 7 iopsi va aop 7 ispicpsp 0 si coq 
sva piKpo povoTioAo Kai va 7 ispiypacpsi and xiq yvcoaxsq sqiocoosiq. TsA-uca oDvSodqovxaq 
860 povoTioAa 8ppioopysixai sva Sitioao. 

Oi psopaxucsq Kaxavopsq imoAoyiqovxai ps pdop xo c/koaodOo ypappiKO adaxppa: 

zn Z12 

Z21 Z22 

Znl Z n 2 

67100 0 TUvaKaq [z] sivai 0 TiivaKaq xcov apoifiaiov avxiaxaascov psxaqd xcov Sitioacov. 

Aqiqsi va appsicoOsi 6x1 0 TiivaKaq [z] sivai aoppsxpiKoq S7isi8f| Aoyco xpq apypq xpq avxi- 

, . . , , , , , n(n-l) 

GxpsTixoxpxaq loyosi z nm = z mn Kai sxgi xa ayvcooxa oxoiysia sivai k = h n 

avxi yia n 2 . AKopp gxov 7iivaKa [V] oovpOcoq povo sva oxoiysio sysi xipp Siacpopp xoo 

ppSsvoq, a (poo imapysi povo pia Tipyp oxiq Tispioooxspsq oooxoiyisq. 'Exai aoitiov, acpoo 

DTioAoyiGxoov 01 apoifiaisq avxiaxdasiq, p7iopsi sokoao. va AoOsi xo avcoOsv ypappiKO 

odoxppa. BsPaia, 0 DTioAoyiopoq xcov apoiPaicov avxiGxdGseov sivai 710X0 SdoKoXp 0716- 

0 sop Kai povo yapp gs 7tpoypappaxa imoAoyiaxp pTiopodps va 7iapoops Ad op. TsAiKa, 

acpoo yvcopiqoops xa psdpaxa p7iopodps va imoXoyiooups xa 7is8ia xcov N - 1 Sitioacov 

Kai aOpoiipwxaq xa 7iaipvoops pia 710A0 iKavoTioipxiKp EKxippop xoo 7is8ioo xpq Kspaiaq. 

O apiOpoq xcov xpppaxcov oxa 07101a 0a ycopioxsi p Kspaia Siacpspsi and 7 ispi 7 ixcoGp 
gs 7 ispi 7 ixcoGp. r sviKd 8 sv OTidpysi KciTioioq GoyKSKpipsvoq apiOpoq xpppaxcov ava pf|Koq 
Kdpaxoq Gopcpcova ps xov 071010 0a ycopioxsi pia Kspaia. Qgxogo xo psyioxo ppKoq svoq 
xpppaxoq 0a 7 ips 7 isi va iKavo 7 ioisi xov 7 iapaKaxco Kavova: 

L<\?i (5.10) 

- 4 

TsviKa ycopi^oops xpv Kspaia gs Gppsia p KopPooq 01 0710101 opi^ovxai odpcpcova ps 
xooq 7 iapaKaxco Kavovsg. 'Exgi 01 KopPoi opi^ovxai coq: 

1 . Ta s?cE 60 spa p avoiyxa aKpa. 

2 . Oi ycovisq 7100 Gyppaxiqovxai. 

3. Ta Gppsia GOvSsGpg 7 ispiGG 6 xspcov xoo svog ooppaxwv. 

4. Ta Gppsia 7100 PpiGKovxai 7 ipys<; p cpopxia. 


■ [i] = [v] 


Zln 

Z2n 



' ii ' 


' Vj ' 


h 

= 

V 2 


. ^ . 


. V n . 


(5.9) 
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5.7 


Xxoi/sla Bscoplaq Kai povxsAo pp Asttxoo SuioAod. 


5 . EtuttAsov appsla xsxoia coaxs va iKavo7ioislxai o Kavovaq L < 

H xa£,p KopPoo opl^sxai (oq o apiBpog xcov aoppaxcov 7100 KaxaApyoov axov KopPo. 
O 8s apiBpog xcov SmoAcov 7100 opl^si sva<; KopPog laooxai ps xpv xa£,p KopPoo -1. Tia 
xiq avcoSsv 71SVX8 7ispi7rrcbasiq p xdqp KopPoo Kai xa SItcoAo. a vx 10x01///. oplqovxai axov 
7iapaKaxco 7tlvaKa: 



1 . 

2. 

3. 

4. 

5. 

T dqp KopPoo 

1 

2 

3+ 

2+ 

2 

Ai7ioAa 

B 

1 

2+ 

1+ 

1 


ffivaKaq 5.1 : Ai7ioAa Kai xdqp KopPoo axooq KopPooq. 


Ta xpppaxa oplqovxai a7io 880 KopPoog 67100 0 s vaq slvai p ap/p Kai 0 alloq xo 
xsAo q, sxai coax8 va opiaxsl p KaxsoBovap 1) aAAa Kai p cpopa xoo psopaxog. Ta psopaxa 
KAaSoo oplqovxai oxa aKpa svoq xpppaxog. ApAaSp 07tdp/si xo psopa 8106800 Kai 
xo psopa s£,68oo. TsAog, xa SmoAiKa psopaxa oplqovxai and xa psopaxa KAaSoo 860 
auvs%6psvcov xpppaxcov, sxai ooaiaaxiKa oplqsxai p psopaxiKp Kaxavopp svoq 81710A00. 


5.7 : I5(a Kai apoipaia avTioTaop p£xa^o SutoAwv. 

Av 8o9o6v 860 7ipys<; (Kspalsg) pAsKxpiKoo psopaxog, xoxs oplqsxai [2] coq apoiPala 
avxlSpaop p avxlSpaap xpq Tipypq 2 oxo 7is81o 7100 ocpslAsxai axpv 7tpyp 1, xo psysBoq: 

(2,1) = JJJCh- E 21 )dv (5.11) 

'Otioo: 

I 2 slvai p 7iOKv6xpxa psopaxoq axpv 7ipyp 2. 

E21 slvai xo pAsKxpiKo 7is81o 7iavco axpv 7tpyp 2, 7100 ocpslAsxai axpv 7tpyp 1. 

O opiapoq aoxoq £ 7 i£Kxslv£xai Kai axpv 7 i£pl 7 ixcoap xpq aoxoavxlSpaapq, scpoaov ylvsi 
/ppap ysviKsopsvpg oAoK'Appcoapq, Kai xoxs la/osi p a/sap: 

(1 ,!) = ///(Ji-Enjdv (5.12) 

Kaxa avaAoyo xpoiio oplqovxai Kai 01 avxiSpaasu; (1,2) Kai (2,2). E7tlap<; £7tsi8p Bsco- 
poops 6x1 xo 7ispiPaAAov xcov 7ipycov slvai avxiaxps7txo, la/osi: 

(2,1) = (1,2) (5.13) 

ATioSsiKvosxai 6x1 yia 860 Kspalsq ps KaAcoq opiapsva qsoyp aKpoSsKxcov axa 07101a 
siasp/ovxai avxlaxoi/a psopaxa siaoSoo ii Kai i2, p apoiPala avxlaxaap xcov Kspaicov 
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Y7ioAoyiapoq avxlaxaap q siaoSoo Kai iSlaq avxlaxaap q. 


5.9 


Sivsxai and xp aysap: 


Z21 


( 2 , 1 ) 

iii 2 


(5.14) 


npcxpavtoq, Aoyco xpq apypq xtpq avxiaxps7ix6xpxaq, laypsi: 


Z21 = Zl2 


(5.15) 


5.8 : Y;roAoyiap6c avTlaxaapc siaoSoo Kai iSlac avTlaxaapc. 

'Eva tioXo appavxiKO psys9oq 7100 yapa.Kxpplqsi pia Kspala sivai p avxlaxaap si- 
aoSou. r ta va imoAoylaoups xr|v avxiaxaari siaoSoo 7ips7tsi va yveoplCoups xpv xaap 
Kai xo psopa axr)v slaoSo xpg Kspalag. Ms xr) ps9o5o 7ioi) yppaipoTioioops opl^oups 
sva SiaKpixo ^soyog aKpoSsKxcov cog slaoSo, 9scopoops yvcoaxp xr)v xaap xpocpoSoalag 
(Sisyspap) Kai lari ps IV as n'kaxoq Kai 0° as cpaap. To povo 7ior» ypsialpipaaxs yia 
va imoAoylaoups xpv avxlaxaap siaoSou sivai xo (iso pa siaoSoo, xo 071010 imoAoylqsxai 
aopcpcova ps xp ps9o8o xcov poTicov. 'Exai aoitiov p avxlaxaap siaoSoo Sivsxai and xp 
aysap: 

Z INP = = J- (5.16) 

llNP llNP 

Ixpv 7tspl7txcoap 7100 9sAoops va imoAoylaoups xpv i81a avxlaxaap svoq Sitioaod xoxs 
p avxlaxaap aoxp aop7ii7ixsi ps xpv avxlaxaap siaoSoo xoo. 'Exai syoops Zjnp = Z s , 
67100 Z s sivai p i81a avxlaxaap. 


5.9 : Y^o/.oyiapoc apoi|lalac avTlaxaapc. 


Tia va imoAoylaoups xpv apoiPala avxlaxaap psxaqo Soo Sittoacov 9scopoops xo 
aoaxppa xcov Soo aoxcov Sitioacov aav sva 819opo, ps siaoSooq xa qsoyp xcov aKpoSsKxcov. 

To 819opo aoxo, ps xp Pop9sia xcov Y 7iapapsxpcov 7ispiypacpsxai and xo 7iapaKaxco 
aoaxppa: 

’Yu Y 12 
Y 2 i Y 22 



Vi 


ii 


V 2 


I 2 


(5.17) 


H apoiPala avxlaxaap in aovapxpasi xcov 7iapapsxpcov Y Sivsxai and xp aysap: 


i 12 = 


E|2 

\Y\ 


(5.18) 


07100 IT 


T| = T 11 T 22 -T 12 T 21 


(5.19) 


Tia va imoAoylaoups aoitiov xpv apoiPala avxlaxaap 7ips7isi va imoAoyiaxouv 01 
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5.9 


Exoi%sia Oscoplaq Kai povxsAo pp aejixou Sittoaou. 


7 iapapsxpoi Y. lopcpcova loinov ps xpv s^lacoap 5.17 s^ODps 


Yii-Vi+Y 12 -V 2 = ii 
y 2 i • Vi + y 22 • v 2 - i 2 


(5.20) 


O x» 7 io^oyiap 6 (; xcov 7 iapapsxpcov Y ylvsxai as 8 oo Pppaxa 
Bppa 1: TpocpoSoxoOps xo 7 ipcoxo 81710^0 Kai Ppa^oKOKAcovoiipE xo SsOxspo, otcoxs V 2 = 0, 
Vi = Vi np = IV, Kai imo^oyl^oops xa psopaxa ti, i 2 , aopcpcova ps xp psOoSo xcov 
po 7 icov, axu; 800 Oopsg. 'Exai and xpv a^sap 5.20 scoops: 


Yu-Vi = ii 

Y 2 i-Vi = i 2 


(5.21) 


Kai xsAiia/. 

y _ ii _ t 

Yl1 - VT - 11 

(5.22) 

It 

Y 21 = ^ = I 2 

V] 

Bppa 2: TpocpoSoxoOps xo Ssoxspo 8 i 7 to?co Kai Ppa^oKOK^covoops xo 7 ipcoxo, otcoxs \\ = 0, 
V 2 = Vi np = IV, Kai imo^oyl^oops xa psopaxa ij, i 2 , aopcpcova ps xp psOoSo xcov 
POtccov, cxiq 800 0i)psq. 'Exai and xpv aysap 5.20 scoops: 


Kai xeaikci 


Yl 2 -V 2 = 1, 

y 22 -v; = r 2 


1 

v t 1 


(5.23) 


(5.24) 


Ms aoxo xov xpotco imo^oyl^ovxai oXsq 01 7iapapsxpoi Y. AvxiKaOiaxcovxag ?coitc6v 
axp a%sap 5.18 scoops: 

L (5-25) 


212 ta', - t;t 2 

Aoyo xpq apypq xpq apoiPaioxpxaq scoops 


Z m = Z 21 = Zi 2 


(5.26) 


SpAaSp xsaiko. 


Zm 


iit 2 -t;t 2 


(5.27) 
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B(xgik& Gloria xoo Ilpoypdppaxot; As7ixoo Soppaxog yia AiacpopsxiKsg Akx1vs<; 
(nAA). 5.10 


Sxpv 7lEp ITlXCOOp 7100) S%OOpS Soo OpOia SlTIOAa apKSl XO SVa Pppa yia XOV DTIOAOyiOpO 
xpg apoiPalag avxlaxaapg Ka0co<;: 

Yu = Y22, ii = i 2 , zn = Z22 

Kai p a%sap 7ioi) paq Slvsi xr|v apoiPala avxloxaop ylvsxai: 

Zm = -yy^yy (5.28) 


5.10 : BaoiKa axoiyaa tod npoypdppaxo<; A£7 itod Loppaxcn; yia Aiacpopsxi- 
ksc AktIvsc (IIAA). 


To Ilpoypappa Asttxoo Eoppaxoq yia Aiacpopsxucsq Akx1ve<; (IIAA) slvai pia ene- 
KxaGTi xoo Ilpoypappaxoq As7txoo Eoppaxoq (IIAE) yia Kspalsq Xsnzcbv ooppaxcov ps 
Siacpopsxucsq aKxlvsq. H 0scoppap ooppaxcov SiacpopsxiKpq aKxlvaq oSpysl gxov dttoao- 
yiGpO, p8 xp p80o8o XC0V p07IC0V, G8 pp GUppexpiK'O 7llVaKa aVXlGXaGSCOV [z] . 

E7iSKXslvovxaq xp aov0f|Kp AsTixoxpxaq xoo ooppaxoq piropoops va loyopiaxoDps oxi 
87i8iSp p aKxlva 071010081 ) 710 x 8 Goppaxog slvai piKpoxspp p lop xpg psyaAoxsppg xcov 
aKxlvcov, p 07101 a ps xp osipa xpg slvai 710 A .0 piKpoxspp xoo ppKoog Kopaxog, p popcpp 
xcov s^soOspcov aKpcov p7iopsl va ayvopOsl. Tia xov 1810 aKpiPax; Xoyo p popcpp xcov 
aovSsascov ooppaxcov ISiag p SiacpopsxiKpg aKxlvag p 7 topsl S 7 riap<; va ayvopOsl 816 x 1 p 
Siacpopa xcov aKxlvcov gxo oppslo oovSsopt; 0a slvai piKpoxspp xpg psyaA-oxsppg aKxlvag. 

O pp GoppsxpiKog TilvaKaq avxiaxaascov [z] 7100 imoAoylqsxai ps xp ps0o8o xcov po- 
7icov, ocpsiAsxai gs aov8sasiq SiaSoyiKcov ooppaxcov SiacpopsxiKcov aKxlvcov. Av ayvop- 
Goops aoxp xp SiacpopsxiKoxpxa xcov aKxlvcov, xoxs 8sv 7ispiypacpoops acoaxa xpv Kspala 
7100 psAsxdps. To 7ipoP^ppa avxipsxcoTrlqsxai ps pia Tioualla xs%vikcov 7100 oAsq acpo- 
poov xpoTiooq GDppsxpiKOTiolpapq xoo 7ilvaKa [z] ps Kaxd.AApAO imoAoyiopo apoiPalcov 
avxiaxaascov, [9]: 

1. YTioAoyiGpoq xoo 7ilvaKa [z] pia cpopa ps xp psyaAoxspp a max aKxlva Kai pia 
cpopa ps xp piKpoxspp a min . TsA,ik& coq 7ilvaKa [z] 7ialpvoops xov psao opo xcov 


2 . 

3. 


860 07i07UvaKcov 7100 7ipoK07ixoov avxioxol%coq. 

, „ a i + a i 

Y7toAoyiapo<; ps Oscoppop xoo psooo opoo xcov aKxivcov: a p = — -, 07100 

ai p aKxlva svog ooppaxoq i Kai a, p aKxlva xoo SiaSoyiKoo xoo j. 

Zy ( CCj ) "T Zy C CC‘ ) 

©scoppop xpg psapg xippg xcov avxiaxaascov: z^ = — — , 67100 z^) 

slvai p apoiPala avxloxaop 860 SiaSoyiKcov ooppaxcov i Kai j, imoAoyiopsvp ps 


aKxlva ai (Kai yia xa 860 aoppaxa) Kai Zy^) P apoiPala avxloxaop xcov ooppaxcov 
i Kai j ps aKxlva aj . 
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KEtpa^aio 6 : ncpiypoKpfj Kai avaMtari XoyiapiKoi). 


6.1 : Eioaycoyrj. 

Sxo Kscpa^aio nsptypacpovxai o^a xa anapaixpxa npoypappaxa hod D^onotpSpKav yia 
xiq Ttpoaopouoasiq hod syivav oxp 8iaxpif3p. To AoyiopiKO hod ava.TixDxBpKC anoxs^sixai 
and 8 do pspp. To rcpobxo pspog (npoypappa) pxav aoxo 7100 avanxDxBpKS Jtp®xa Kai 
xo ojtoio apjpKa xppcnponoipSpKS 7 ia xr l cruyKpiop xpg iSiac; Kai apoi[3aia<; avxioxaopi; 
kemcbv Sitioacov npooopoicopsvcov pc xo povxsAo xoo pp actixod Sitioaod, ps xa Siaypap- 
paxa xpg [SifSAioypacpiaq. Kaxomv rcpay paxorco ipBp kc Kai ODyKpiop xpq iSiaq avxioxaopq 
svog prj actixod Sitioaod ps xa avxioxoiyo Siaypappa xpq [3i[3/aoypa(piaq. 'Exoi aoitiov 
anoSsucvDcxai 6 x 1 xo npoypappa sivai Kaxd.AApAO Kai yia xov imoAoyiapo xpq iSiaq, xpq 
apoifiaiaq Kai xpq avxioxaopq sigoSod pp actixcov sDBdypappcov Sitioacov Kai yia xpv 
cqaycoyp Siaypappaxcov oDvapxposi KavoviKorcoippsvcov pcyc.0cov.To Ssdxspo anoxcAci 
srcsKxaop xod npcoxou yia imoAoyiopo napapspcov N avioooKCAiov Sitioacov gxo ycopo. 
Qoxooo apyiK'd yia Aoyouq CTia.ApBcoopq %ppoipo7ioif|0pKe yia xp ouyKpiap xpq iSiaq 
avxioxaopq evoq Sitioaod V ps xa avxioxoiya anoxs^sopaxa 6 .aacov npoypappaxcov. 

6.2 : AoyiopiKO 7 tod xppoipoTroirjOpKS yia rpv avanTD^p tod 7tpoypdppaTO<; 

£7iaA,ri0£Doiv; EvalNTD. 

H avdnxDqp xod ^oyiapiKod syivs as y/aoooa Python v2.3, [36] Kai 0 KcbSucaq pnopsi 
va skxs^sgxsi xoao as ncpi[3d.AACov Windows oao Kai as 7icpi[3d.AA0V Linux ycopiq Kapia 
xpoTiOTioipap. Tia va Ka/aicpBouv oAsq 01 avdyKsq Kai 01 arcaixpociq orccoq p Sppionpyia 
ypacpiKpq Sisnacppq yppoxp, ypacpppaxa, paBppaxiKcq Acixoupyicq K.a yppoipoTioipBpKs 
sva TiApBoq naKcxcov-[3i[3/ao0pKcov (modules). 

• GTK, PyGTK: To GTK Kai p snsKxaap anxon yia xpv Python (PyGTK) ypp- 
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6.4 


Ilspiypacpi] kou avaluori AoyiopiKoo. 


Gipo7iou)0r|Kav yia xriv ava7ixo^r| xpq r pacpucpq Axs7xacpf|c; Xpf|axri (GUI). Xuy- 
KSKpipsva coq 7tspiPodAov avd7txoqr|q (Design Environment) xPfictpo7ioii)0r|KS xo 
7tpoypappa GLADE xo 07toio O7tooxr|pi^si xp xppap GTK, [37]. 

• MatPlotLib : To MatPlotLib a.TtoxsAsi pia PipA,io0f|Kp 67100 Tiupsyovxai oAsq 01 
oovapxpoEiq yia xr| Sppioopyia Siaypappaxcov Kai ypacpppaxcov 800 Siaaxaascov. 
To MatPlotLib Ttapsysi OAsq xiq Sovaxoxpxsq Kai eokoAxsc; xoo MATLAB yia xr| 
Sppioopyia Siaypappaxcov aX/M. 8 sv a.TtoxsAsi sp 7 iopiKo 7 ipoiov, [38]. 

• VTK (Visualization Toolbox), Mayavi: To VTK o.tioxeasi sva an 6 xa 7110 Sovaxa 
7iaKsxa ypacpucpq aiisiKoviapt; Kai Tiapsysi sva TiApOoq aovapxpascov as Python, 
C++ Kai a?As<; yAxboosq. Xxp croyKSKpipsvp 7ispi7txcoap xo VTK paqi ps sva S7ii- 
nXsov 7iaKsxo xoo xo Mayavi, %pp oipo7io 11) 0 p Kav yia xpv ypacpiKi) avaTiapaaxaap 
xr|c; yscopsxpiag xcov Kspaicbv axo x®po, [39]. 

• Scipy, Numeric Python: To Scipy (Scientific Python) paqi ps xo Numeric E 7 ts- 
Kxsivoov xiq Sovaxoxpxsq xpq Python Kai 7 iapsxoov sva 7 iAp 0 oq Sovaxoxpxcov yia 
pa0ppaxncooq ysipiopouq Kai iSiaixspa yia ysipiopo 7 tivaKcov, la/.vovxaq xpv Py- 
thon xogo soxppoxp Kai SovapiKi) 6 71 coq xo MATLAB. Lxo Scipy 7 tspisxovxai xa 
710X0 yvcoaxa pa 0 ppaxiKa 7 iaKsxa LAPACK Kai BLAS, [40]. 

IIps 7 tsi E 7 iiap<; va appsico0si 6 x 1 xo Ilpoypappa As 7 txo 6 Loppaxog yia Aiacpopsxi- 
ks<; Akxivsi; (IIAA), xo 071010 xPfi^tpoTioisixai yia xpv pXsKxpopayvpxiKi] 7 ipoGopoicoari, 
sivai ypappsvo as yXcbaaa LORTRAN. Sxo 7 ipoypappa aoxo syivav 01 a 7 iapaixpxs<; xpo- 
71071011) gek; Kai 8iop0cbasi<; cbaxs xsXiKa va KaXo 7 ixsi xig a 7 iaixpasi<; pag. 'OXa xa 7 iapa- 
7 iavco (PipXio0f|Ksq Kai 7 iaKsxa) a7ioxsXoov sXs60spo Xoyiopuco (Lree software) avoiyxoo 
KdbSiKa (Open Source) Kai 6 %i kooioio sp 7 iopiKa SiaOsaipo 7 ipoiov. 


6.3 : rsviKi) Asixoopyia too ^poypdppaxoc EvalNTD. 

To 7ipoypappa EvalNTD xppctpo7ioisixai yia xov axsSiaapo Kai xpv avaXoap 81716- 
Xcov. iKOTioq sivai p cqaycoyp Siaypappaxcov aovapxf|GSi KavoviKOTio ip psvcov psys0cbv. 
Ogxogo yia xpv op0oxpxa xpg Xsvcoopyiag xoo 7ipaypaxo7ioip0pKs aoyKpiap xcov anoxe- 
Xsopaxcov ps pSp 07tapxovxa Siaypappaxa xpg Pi[3Xioypacpia<;. 'Exoi Xoitiov xo 7ipoypap- 
pa aoxo p7iopsi va s^aysi xa aKoXoo0a Siaypappaxa. 

• Aiaypappa xpq iSiaq avxioxaopq (zn) svoq prj Xs7ixoo SitioXou yia 07ioiov8i)7ioxs 
Xoyo a ,/A,, coq Tipoq xo h/X, 67100 a r\ aKxiva xoo Sitioaoo, A xo ppKoq Kopaxoq Kai 
h xo piGO ppKog xoo 81716 X 00 . 

• Aiaypappa apoi[3aia<; avxiaxaapg (z^) 800 Si7ioXcov X/2 cog ixpoc; xo yO /X, 0716 
Pa0pi8a 0, X/4, X 2 1) xo^aia Pa0pi8a, 67100 X xo ppKog Kopaxog Kai yO r| opi^ovxia 
a7ioaxaap xcov Sitioacov. 

• Aiaypappa avxioxaopq siooSoo (Zinp) N Sitioacov a /2 coq Tipoq xp Goyvoxpxa yia 
07ioia8i)7ioxs Pa0pi8a. 
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nspiypacpp xon 7tpoypappaxo<; S7ia/ai0£Dap<; EvalNTD. 


6.4 


6.4 : nspiypouprj tod TtpoypdppaTog £7raXfj0£DGii<; EvalNTD. 

To Ttpoypappa EvalNTD aTtois^sliou and xpsiq KapxsA.sc; (Tabs), xriv KapxsAa Para- 
meters, xr|v KapxsAa Plot Kai xr|v KapxsAa Parameters for self impedance. 


KapxsAa Parameters 


H KapxsAa Parameters 7ion (palvsxat axo lyppa 6.1 arcoxsAslxai and oka xa aitapal- 
xpxa TisSla yia xov aysSiaapo pp Xanzmv 8 mo aw v A/2 yppaipoTioio'wxaq Xanm cuppaxa 
Kai xpv siaaywyp SsSopsvwv axo Ilpoypappa Actixou Znppaxoq yia AiacpopsxtKsq AkxI- 
veq (flAA), SpAaSp rcspiAappavsi xa AsixoupyiKa %apaKxppiaxuca Kai xa %apaKxppiaxuca 
xwv pp Xanzmv Kai Astixwv 8 mo aw v. 



Eyppa 6.1 : H Ka.pxf.Aa Parameters xon EvalNTD. 


EiSiKoxspa p KapxsAa Parameters arcoxsAslxai and xa a.KoAouBa jisSla, KoupTiid sjii- 
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6.4 


nspiypacpp kou avd.Aoap AoyiapiKod. 


ta)yp<; Kai KoupTiid )c£ixoopyid>v: 

• THIN WIRE RANGE : Av £V£pyo7ioip0si r| STti^oyp aoxp xoxs xo 7ipoypappa %pr(- 
aipo7ioisi yia xpv p^sKxpopayvpxiKp 7ipoaopoicoap xo npoypappa As7txod Edp- 
paxog. 

• Methods of calculating Z matrix: Ms0o8oi imoAoyiapod xoo TtivaKa avxiaxa- 
ascov. Oi ps0o8oi aoxsg sivai xpsig: 

• AMKL=MAX OF (AMK, AML): TojcviKp imoAoyiapod 7rivaKa avxiaxa- 
ascov ps aKxivsg AMKL. npoKd7rc£i and xov psao opo xcov 07i07UvaKcov xoo 
7iivaKa avxiaxaascov, 7100 syoov imoAoyiaxsi ps aKxivsq xp psyiaxp Kai eacx- 
yiaxp xipp avxiaxoiya. 

• AMK L =M E AN VALUE OF (AMK, AML): Ts%viicp imoAoyiapod 7tivaKa 
avxiaxaascov ps aKxivsq AMKL Ka0s cpopa xp psap xipp xcov aKxivcov 7100 
s^oov 860 xpppaxa xpg Kspaiag. 

• AS THE MEAN VALUE OF VALUES FOR AMK AND AML : Ts%viKp 0710- 
Aoyiapod 7iivaKa avxiaxaascov 67100 yia Ka0s avxiaxaap Aapfidvsxai Ka0s 
cpopa p psap xipp xcov avxiaxaascov 860 xpppaxcov xpg Kspaiag ps aKxivsg 
AMK Kai AML avxiaxoiya. 

• EXPORT Z : Av svspyo7ioip0si p STUAoyp aoxp xoxs xo 7ipoypappa xo7icovsi axo 
apycio sqoSoo xov 7iivaKa avxiaxaascov. 

• rsopsxpiKd yapc/KrppiaTiKd pp as7tto 6 6i7r()Aoo: Tia xov aysSiaapo xoo pp as- 

71x06 81716^00 xppcipcmoioovxai xa s£,p<; 7is8ia: 

• Number of thin wires per dipole: Api0poq xcov astixcov aoppaxcov (KayKs- 
Aa) a7io xa 07101a a.TioxsAsixai sva pp astixo Sittoao. 

• Radius of non thin dipole: Akxivo xoo pp astixoo Sittoaod [m]. 

• Reference Frequency: Loyvoxpxa Asixoopyiaq [MHz]. 

• Number of non thin dipoles: Api0poq pp astixcov 81716 Axov. 

• Active non thin dipole: ETUAoyp svspyoo pp astixoo Sitioaoo. 

• For Zinp calculation: YTioAoyiapoq avxiaxaapq siaoSoo yia sva sdpoq aoyvoxp- 
xcov Kai yia xpv 181a ao%voxpxa Asixoopyiag. 

• Start Frequency: To Kaxco opio xoo sdpoq aoyvoxpxcov [MHz]. 

• Stop Frequency: To avco opio xoo sdpoq aoyvoxpxcov [MHz]. 

• Step Frequency: To (3ppa adpcoapq xoo sdpoq [MHz]. 

• Insulation characteristics : HAsKxpiKd yapa.KxppiaxiKd povcoapq astixoo adppa- 
xog. 

• Outer radius of insulation : E^coxspiKp aKxiva povcoapg [m]. 

• Dielectric constant of insulation : AipAsKxpiKp axa0spd povcoapq. 

• Conductivity of insulation: Aycoyipoxpxa povcoapq [mlios/m]. 

• Loss tangent of insulation: Ecpa7txopsvp o.tuoasicov povcoapq. 

• Thin wire characteristics : HAsKxpiKd yapo.KxppiaxiKd astixoo adppaxoq. 
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Ilspiypacpy tod Tipoypdppaxoq STiaAyBsoayq EvalNTD. 


6.4 


• Radius of thin wire : AKxiva asttxou aoppaxoq [m] (H xipy aoxy ypyaipo- 
Tioisixai aav Koivy aKxiva yia oao. xa pay Xenia aoppaxa as TTspiTixcoay tioo 
8sv siaayoops xipsg axa TisSia xoo Ti^aiaioo Radius of thin wires) . 

• Wire conductivity: Aycoyipoxyxa asttxou aoppaxoq [mhos/m] (H xipy -1.0 
SyAxbvsi xr|v ansipy aycoyipoxyxa). 

• Dielectric constant of exterior medium : Aiy^sKxpiKy axaOspa xoo irspiPa^- 
Aovxa ycopou. 

• Conductivity of exterior medium: Aycoyipoxyxa uspiP&AAovxa %cbpoo [mhos 

/m], 

• Loss tangent of exterior medium: EcpaTixopsvy o.ttcoaekov uspiP&AAovxa %cb- 
poo. 

• Position of non thin dipoles: 0say pay Xemcbv Sittoacov. 

• Distance of non thin dipoles: Eopog xipcov anoaxaoyq psxaqu xcov pay as- 
tixcov Sittoacov [m]. 

• Start Value : ApyiKy xipy a.Tioaxa.ayq. 

• Stop Value: Tea my xipy a.Tioaxaariq. 

• Step: Bypa aapcoayg xoo sopoog xipcov anoaxaayg. 

• Distance for Zinp calculation: Anoaxaay psxaqu xcov pay astixcov Sittoacov 
yia xyv nspiiTxcoay DTioAoyiapou xyq avxiaxaayq siaoSoo axo supoq hod opi- 
qsxa.i axo TiAaiaio For Zinp calculation [m]. 

• Grade : BaBpiSa otto xyv OTioia sivai xonoBsxypsva xa py Xenia 8inoXa [m]. 
Yirap%oov xpaq ETUAoysq: 

• Customize : H Pa0pi8a KaBopi^sxai and xov apiBpo tioo siaaysxai axo 
avxiaxoiyo nsSio. 

• Grade X/4 : H Pa0pi8a psxaqu xcov py Xemav dinoXmv sivai X/4. 

• Grade X/2 : H Pa0pi8a psxaqu xcov py Xemav dindXmv sivai X/2. 

• Radius of thin wires : AKxiva astixcov aoppaxcov [m]. H ETUAoyy xcov aKxivcov 
xcov astixcov aoppaxcov xcov Sittoacov npaypaxoiroisixai siadyovxaq xyv apyiKy Kai 
xs/aKy xipy xooq, ottoxs a.va.Aoya. ps xov apiBpo xcov aoppaxcov Ka.Bopiqovxa.i Kai 
oi onotawisq xipsq xcov aKxivcov. r ta xo asttxo aoppa xyq Tiyyyq y aKxiva siaaysxai 
qs/yopiaxcc. SoyKSKpipsva OTrc/pyoov xpia TisSia: 

• First value of radius : To k&xco opio svoq 8ia.axypa.xoq xipcov yia aKxivsq 
Xemcbv aoppaxcov. 

• Last value of radius : To avco opio svoq 8ia.axypa.xoq xipcov yia a.Kxivsq as- 
tixcov aoppaxcov. 

• Radius of source thin wire : AKxiva xoo aettxod auppaxoq ttoo Trspisysi xyv 
Tiyyy. 

• PHI Values : Tipsq xyq ycoviaq cp [degrees]. SoyKSKpipsva siaayovxai y apyiKy Kai 
xs/aKy xipy xyq Ka.Bcoq Kai xo Pypa adpcoayq xoo sopooq aoxcov xcov xipcov. Tia 
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6.4 


IIspiypacpTl kou avd/aiap AoyiapiKoo. 


xov Xoyo aoxo onapyoov xpia itsSia: 

• Start Value : ApyiKp xipp xpg ycoviag (p. 

• Stop Value: Ts?aKf| xipp xpq ycoviaq cp. 

• Step: Bppa aapcoapg xp<; ycoviag 9 yia xov ono?coyiap 6 as Ka0s xipp xpg xcov 
ya.pa.KxppiaxiKcov a.KxivoPoAia.q xpq Kspaiaq. 

r 1 a Aoyooq SisoKoAovapq onapyoov Kai Kanoisg STiiAoysq, OTiwq: 

• Customize : Oi xipsg xpg ycoviag 9 Ka0opi^ovxai ano xa itsSia Start Value 
Kai Stop Value. 

• +x: H apyiKp xipp xp<; ycoviag 9 sivai 180° Kai p xs?aKp 0°. 

• -x: H apyiKp xipp xpg ycoviag 9 sivai 0° Kai p xs^iKp 180°. 

• +y: H apyiKp xipirj xpq ycoviaq 9 sivai 270° Kai r| xs?aKp 90°. 

• -y: H apyiKp xipp xpq ycoviaq 9 sivai 90° Kai p xs?aKp 270°. 

• THETA Values : Tipsq xr|c; ycoviaq 0 [degrees]. SoyKSKpipsva siaayovxai p apyiKp 
Kai xs^iki] xipp xpq Ka0obq Kai xo Pppa aapcoapq xoo sopooq aoxobv xcov xipobv. 
Tia xov Xdyo aoxo onapyoov xpia 7is8ia: 

• Start Value : ApyiKp xipp xr|c; ycoviaq 0. 

• Stop Value: Ts^iki] xipp xr|c; ycoviaq 0. 

• Step: Bppa aapcoapq xpq ycoviaq 0 yia xov imo^oyiapo as Ka0s xipp xpq xcov 
yapa.KxppiaxiKiov aKxivofio/daq xr|q Kspaiaq. 

Tia Aoyooq SisoKoAovapq onapyoov Kai Kanoisq sniAoysq, oncoq: 

• Customize : Oi xipsq xpq ycoviaq 0 Ka0opi^ovxai and xa nsSia Start Value 
Kai Stop Value. 

• +z: H apyucp xipp xpq ycoviaq 0 sivai 180° Kai r| xs^iki] 0°. 

• -_z: H apyiKp xipp xpq ycoviaq 0 sivai 0° Kai r| xs?aKp 180°. 

• Refine Options: EniAoysq opoiopopcppq noicvcoapq nAsypaxoq. Ynapyoov 01 sqpq 
STUAoy sq: 

• Customize : H sniAoyp aoxp Ka.Bopiqsi xov api0po xcov xpppaxcov and xa 
07101 a anoxsAsixai sva astixo aoppa (KdyKSAo) xoo pi] astixoo Sitioaod Kai 
siaaysxai axo 7is8io Segments/thin wire (power of 2). H xipp aoxf| npsnsi 
va sivai lap ps Sovapp xoo 2, yia napaSsiypa 2 (=2 1 ), 4 (=2 2 ), 8 (=2 3 ), 16 
(=2 4 ), 32 (=2 5 ). 

• 4: To KciyKSAo xoo pp astixoo Sitioaod a.TioxsAsixai ano 4. 

• 8: To KciyKSAo xoo pp astixoo Sitioaod anoxsAsixai and 8. 

• 16: To Kcr/KSAo xoo pp astixoo Sitioaod a.TioxsAsixai and 16. 

• 32: To Kcr/KSAo xoo pp Astixoo Sitioaoo a.TioxsAsixai and 32. 

• Geometry: Ilaxcovxaq xo KoopTii aoxo a.TtsiKoviqsxai p yscopsxpia xpq Kspaiaq as 
iqsycopiaxo Tiapa0opo ps xp [3op0sia xpq Pi[3?ao9pKpq Mayavi. 

• Calculate Zinp: Ms xo KoopTii aoxo Sppioopysixai xo Kaxa.AApAo apysio siaoSoo 
(in.txt) Kai Ka^sixai xo itpoypappa IIAA yia va napaysi xo apysio s^oSoo zout.txt, 
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Ilspiypacpp tod 71poypd.ppa.xoq s7iaAp0soopq EvalNTD. 


6.4 


xo 07 iofo 7 ispisxsv yia k&0s ao%voxpxa xriv avxiaxaap siaoSoo. 

• Generate input for Richwire: Ms xo Koopiri aoxo 7 iapaysxai xo apysio siaoSoo 
(input.txt) yia xo 7 ipoypappa Richwire. 

• Mutual Impedance Calculation: Ilaxcovxaq xo KoopTii auxo Sppioopysixai Ka 0 s 
cpopa xo apysio siaoSoo in.txt yia Ka 0 s xipp xpq a 7 t 6 axaapq psxaiqo xcov pp Nemcov 
dindXmv, Ka^sixai xo IIAA Kai xs?aKa 7 iapaysxai xo apysio s^oSoo cur.txt, xo 071010 
aoyKsvxpcovsi xa psopaxa xcov xpppd.xcov aovapxpasi o.oxpq xr|q o.Tiooxaapq. 

• Refine-Mutual Impedance Calculation: To KoopTii auxo Asixoopysi o 7 icoq ktu xo 
Mutual Impedance Calculation. ETUAsysxo.i axpv 7 tspi 7 txcoap 7100 yppaipo 7 ioioo- 
ps xo Refine Options yia va 7 toKvcovoops p va apauovoops xo TiAsypa. 

• Quit. KoopTii yia s^oSo and xo 7ipoypappa EvalNTD. 

KapxsAa Plot 


H KapxsAa Plot 7ioi) cpaivsxai axo Eyppa 6.2 a.TioxsAsixai arco 6X0. xa a7iapaixr|xa 
Koi) pit id. yia xov aysSiaapo xpq apoiflaiaq avxiaxaap q 860 pi] aetixcov SitioAcov A /2 aovap- 
xpasi xpq Ka vo v iKOTio ip psvp q opiqovxiaq o.TiOGxaapq psxa.qd xooq (yO/ 1 ) Kai xov aysSia- 
apo xpq avxiaxaapq siaoSoo 07 toioo 8 f| 7 toxs apiOpod pp aetixcov SitioAcov a/ 2 aovapxpasi 
xpq ooyvoxpxaq. Ta a7ioxsAsapaxa TipoKimxoov psxa and p as kx () 0 pay vp xucp Tipoaopoi- 
coap ps xa 7tpoypappaxa IIAA Kai Richwire. 

EiSiKoxspa p KapxsAa Plot aTioxsAsixai and xa aKoAoo0a Koop7iia STuAoypq Kai Koop- 
711a Asixoopyicbv: 

• Plot Mutual Impedance: Ilaxcovxaq xo KoopTii auxo 8p p loopy odvxa.i xa. Siaypap- 
paxa xoo TrpaypaxiKou Kai xoo cpavxaaxiKoo pspooq xpq apoiflaiaq avxioxaopq 860 
pp As7txcov SitioAcov aovapxpasi xpq KavoviKOTio ip psvpq opiqovxiaq aTtoaxaopq ps- 
xa^o xooq. 

• Plot Zinp: Ms xo Koop7ii aoxo Sppioopyoovxai xa Siaypappaxa xoo 7tpaypaxiKoo 
Kai xoo cpavxaaxiKoo pspooq xpq avxiaxaapq siaoSoo 07 ioiooSf| 7 ioxs api 0 poo pp 
aetixcov SitioAcov aovapxpasi xpq coyvoxpxaq. 

• Clear : E7iavacpopa xcov Siaypappaxcov axpv apyncp xooq Kaxaaxaap. 

• Quit: Koop7ii yia s^oSo and xo 7tpoypappa EvalNTD. 

• Hold : Av svspyo7ioip0si p STtiAoyp aoxp xa vsa Siaypappaxa aysSia^ovxai 7iavco 
axa pSp 07 iapyovxa. 

• Legend Options: AvaAoya ps xp Asqd.vxa 7100 ©s/coops va spcpa.viqsxa.i axa 81a- 
ypappaxa paq svspyo7toioops xiq KaxaAApAsq STUAoysq. 

KapxsAa Parameters for self impedance 


H KapxsAa Parameters for self impedance 7100 cpaivsxai axo Eyppa 6.3 a.TioxsAsixai 
and oAa xa aTiapaixpxa 7is8ia Kai Koop7iia yia xov aysSiaapo xpq iSiaq avxiaxaapq svoq 
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6.4 


nspvypacpn kou avd/a)ar| Aoyiapucon. 



6.2 : H Kapxs^a Plot too EvalNTD. 


pr| AETixou Sitioaod <xuvapxf|osi xon ko.vov ikotio it] psvon r|pipf|Konq xon (h/1). Ta ano- 
xs^sopaxa 7tpoKimxonv psxa and r|^sKxpopayvr|xiKf| 7ipooopolcoor| ps xa 7ipoypappaxa 

nAA. 

EiStKoxspa T) KapxcAa Parameters for self impedance a.TtoxsMuxai and xa axoAonGa 
7is8ta, icon pitta s7ttXoyf|q xat icon pitta Xsvtonpyubv: 

• Half dipole length: Eupog xipcov xon r|pipf|Konq (h) svoq pr| Xsnzov dinoXov [m]. 
Yitap^onv xpla itsSla: 

• Start Value : Ap^iKp xtpp xon snpoog. 

• Stop Value: TbXikti xipf| xon snponq. 

• Step Value: Bppa aapcoarn; xon enpong. 

• Reference Frequency: 2 nxvoxr|xa ^sixonpylaq [MHz]. 

• Self Impedance Calculation: tlaxojvxaq xo Konpitl anxo 8ppioupyclxai icaGs 90- 
pa xo apycio stooSon in.txt yia icaGs xtpf| xon ppippRonq svoq pry AEitxod 8 mo Aon, 
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risprypacpp xon 7ipoypappaxo<; S7ia^p0snap<; EvalNTD. 


6.5 



X'/j|pa 6.3 : H KapxsAa Parameters for self impedance xon EvalNTD. 


Ko.Acixai xo flAA Kai xsAaica jtapaysxai xo apysio s^oSon zout.txt, xo 071010 auy- 
Ksvxpcbvst xpv avxlaxaap staoSon (i 81 a avxlaxaap) anvapxpast xon ppippKonq. 

• Geometry: Ms xo KonpTil anxo ajisiicovl^sxai p yscopsxpla xpq icspalaq as qsyo)- 
piaxo 7tapa0npo ps xr| |3op0sia xpg pi|3Aio0fiKr|c; Mayavi. 

• Plot Self Impedance: tlaxcovxaq xo Koop 7 il anxo Sppionpyodvxai xa. Staypappaxa 
xon 7 tpaypaxiKon Kat xon (pavxaaxucou psponq xpq iSlaq avxlaxaap q svoq pp astixou 
Sittoaou anvapxpast xon KavoviKOTtotppsvon ppippKoug xon. 

• Clear : Ercavacpopa xcov Siaypappaxcov axpv apyucp xonq Kaxaaxaap. 

• Hold : Av svspyo7iotp0sl p ETUAoyp anxp xa vsa Staypappaxa axsSidqovxai 7idvco 
axa p8p OTtapxovxa. 

• Legend Options: Ava.Aoya ps xp Asqdvxa 7ion 0sAoups va spcpaviqsxai axa 8ta- 
ypappaxa paq svspyo7toioups xiq Kaxd.AApAsq STUAoycq. 
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6.5 


Ilspiypacpp kou avail) op loyiopiKou. 


6.5 : AiaSiKaoia-BrjjiaTa i)7toloyiGpo6 xcov ^pxoupsvcov avTioTaascov 

2xpv rcapaypacpo 7ispiypdcpoi)ps avaloxiKa xa [Sppaxa ttoo 7ips7isi va aKolooOpOodv 
Kai xa 7isSla Ttou xpsidCsxai va ai)p7ilppco0oi>v, coaxs va ylvsxai KaOs cpopa wioloyiapoq 
xpg apoiflalaq, xpq iSlaq Kai xr|q avxlaxaapq siaoSoi). 

1. Bppaxa wioloyiapoi) apoiPalaq avxioxaoriq. 


2xpv Kapxsla Parameters: 

1 . Eiodyoops oxo 7 is 81 o Number of non thin dipoles xov api 0 po 2 . 

2 . 2i)p7ilppcovoi)ps ola xa a7iapalxpxa oxoi^sia yta xr) yscopsxpia xcov Smolcov, oncoq 
xr|v aKxtva xcov pirj ls7ixcov Smolcov, xr) psxaflolp xr|q a.Kxivaq xcov asttxcov auppa- 
xcov Kai xa ysviKoxspa plsKxpiKa xapaKxppiaxuca xcov aoppaxcov. 

3 . EjuAsyoupc xp or»%v6xpxa Isixoopylaq adpcpcova ps xpv otto la imoloylqovxai 01 
TipaypaxiKcq 8ia.oxd.ociq xcov 860 Sittoacov a/2. 

4 . ETulcyoopc xo sdpoq xipcov xpq opiqovxiaq o.Trooxaopq xcov 860 pp asttxcov Sittoacov 
oxa 7 is 81 a xod Distance of non thin dipoles. 

5 . ETulcyoupc xp Pa 0 pl 8 a 0716 xpv 07101a 0 a PploKovxai xa 860 8l7iola. 

6 . Ilaxdps xo KoopTil Mutual Impedance Calculation yia va qcKivpoa p Tipooopol- 
coop xpq Sidxaqpq 7100 cyoupc STulcqci yia xov DTioloyiopo xpq apoiPalaq avxloxa- 
opg. 

7 . Av ©sloops va Soups xp yscopsxpia xpg 8iaxa£,p<; 7ior» 7ipooopoicoaaps 7iaxaps xo 
Koi)p7ii Geometry. 

2xpv Kapxsla Plot: 

8 . 2 xo Tilaloio Legend Options E 7 iilsyoops xa oxoiysla 7101) ©sloops va spcpa.vlqov- 
xai oxp Is^avxa. 

9 . Ilaxdps xo Kor»p7U Plot Mutual Impedance yta va oysSiaoxodv xa Siaypappaxa 
xou 7ipaypaxiKod Kai xou cpavxaoxiKoo pspooq xpq apoiPalaq avxloxaopi;. 

2 . Bppaxa D7ioloyiopoo avxloxaopq siooSoo. 


2xpv Kapxsla Parameters: 

1 . Eiodyoups oxo 7 is 81 o Number of non thin dipoles xov api 0 po xcov pp asttxcov 81- 
7i61cov. 

2. ETulsyoups xo xpocpoSoxodpsvo Sitioao oxo 7 is 81 o Active non thin dipole. 

3. 2op7Tlppcovoi)ps ola xa a7iapalxpxa oxoixsla yia xp yscopsxpia xcov Smolcov, onmq 
xpv aKxlva xcov pp astixcov Sittoacov, xp psxafloAp xpq a.Kxivaq xcov asttxcov ooppa- 
xcov Kai xa ysviKoxspa plsKxpuca xapaKxppiaxiKa xcov ouppdxcov. 

4 . ETUAsyoups xo supoq oDyvoxpxcov 7101) 0 a D 7 ioloyioxsl p avxlaxaap siooSoo oxa 
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A m.8 ucaala-Bp paxa imoAoyiapou xcov qpxoupcvcov avxtaxaascov 


6.6 


7ts81a xou For Zinp calculation. 

5. Eiaayoups cxo 7tsSlo Distance for Zinp calculation xpv a7ioaxaap xcov pp actixcov 
SmoAxov. 

6. ETUAcyoups xt) Pa0pl8a utio xr|v 07101 a 0a PpiaKovxai xa SIttoaca 

7. Ilaxaps xo Koup7il Calculate Zinp ym va ^qsKivpasi p 7ipoaopolcoap xpq Siaxa- 
cqpq 7IOU cyoupc CTUAcqa yia xov UTioAoyiapo xpq avxlaxaapq c taoSou . 2xo ' E p8o po 
Kccpa/mlo 

8. Av 0cAoups va Soups xp yscopsxpia xpq Siaxa^pq 7iou 7tpoaopoicoaaps 7iaxaps xo 
Koup7ii Geometry. 

2 xpv Kapxs/m Plot: 

9. 2xo Ti/mlaio Legend Options CTiiAcyoupc xa axoiycla ttou OcAoupc va cpcpavlCov- 
xai axp ^slpxvxa. 

10. Ilaxaps xo Koup7il Plot Zinp ym va aycSiaaxouv xa Staypappaxa xou 7tpaypaxiKou 
Kai xou cpavxaaxtKou pspouq xpq avxlaxaapq staoSou. 


3. Bppaxa UTtoAoyiapou iSiaq avxlaxaapq. 


2xpv Kapxs/m Parameters: 

1 . Eiaayoups axo 7ts81o Number of non thin dipoles xov api0po 1 . 

2. 2d pnA/p pcbvou pc 6/m xa aTiapalxpxa axoiycla ym xp yscopsxpia xou Sitioaou, ojccoq 
xpv aKxlva xou, xpv aKxlva xcov actixcov auppaxcov Kai xa ysviKoxspa pACKxpiKd 
yapaKxppiaxiK'd xcov auppaxcov. npoaoyp: o/m xa pp actixo. auppaxa axpv 7ispi- 
7ixcoap auxp 0a 7ips7tsi va cyouv xpv 18m aKxlva. 

2xpv Kapxs/m Parameters for self impedance: 

3. ETUAcyoups xo supoq xipcov xou ppippKouq xou pp actixou Sitioaou am TtsSla xou 

Half dipole length. 

4. ETUAcyoups xp auyvoxpxa Asixoupylaq ym xov UTioAoyiapo xcov pACKxpiKeov 81a- 
axaascov xou Sitioaou. 

5. Ilaxaps xo Koup7il Self Impedance Calculation ym va qcKivpaci p 7ipoaopolcoap 
xpq Sidxaqpq 7iou cyoups CTiiAcqci yia xov UTioAoyiapo xpq iSiaq avxlaxaapq. 

6 . Av 0s^oops va Soups xp yscopsxpia xpq 8mxa£,pq 7iou 7ipoaopouoaaps 7iaxaps xo 
Koup7il Geometry. 

7. 2xo TiAalaio Legend Options STiiAcyoups xa axoiycla 7iou 0cAoups va spcpavlqov- 
xai axp XsC,dvm. 

8. Ilaxaps xo Koup7il Plot Self Impedance yia va aycSmarouv xa Staypappaxa xou 
7ipaypaxtKou Kai xou cpavxaaxiKou pspouq xpq iSiaq avxlaxaapq. 


6-11 




6.7 


rispiypacpp kou avaAuap Aoyiapncou. 


6.6 : rsviKrj Amoupyia tod 7rpoypappaTO<; NTD. 

To Tipoypappa NTD (Non thin Dipole)) a7ioxsAsi S7tSKxaap xon EvalNTD ( Tipoypappa 
STtaApBsuapg) Kai yppaiponoisixai yia xov aysSiaapo Kai xpv avaAuap N aviaoaKSAcov 
SmoAcov cxov ycopo. Xiamoq sivai r| sqaycoyp Siaypappaxcov yia ysvfcsuap xpq psAsxpq 
ano pp Xenia laoaKsAp SmoAa X/2 as pr| Xenia aviaoaKsAp xdnou V axov ycopo. To 
Tipoypappa auxo, Aomov, pnopsi va s£,aysi xa aKoAouBa Siaypappaxa. 

• Aiaypappaxa xpq iSiaq avxiaxaapq (zn) svoq pp Asuxou aviaoaKsAsq SmoAou mg 
npog xp au%voxpxa, psxafldAAovxaq xa yscopsxpiKa Kai pAsKxpuca xapaKxppiaxnca 
xon. 

• Aiaypappaxa apoiflaiaq avxiaxaapq (Z12) 860 aviaoaKSAcov SmoAcov V coq Tipoq 
xp ao%voxpxa, psxafldAAovxaq xpv aitoaxaap psxa.qd xouq, xp ycovia psxaqd xcov 
oksacov xouq, K'aOcoq Kai d.AAsq napapsxpouq 7iou acpopodv xp yscopsxpia Kai xa 
pAsKxpuca yapaKxppiaxiKd xouq. 

• Aiaypappaxa avxiaxaapq siaoSou (Zinp) N aviaoaKSAcov SmoAcov V mg npog xp 
ao%voxpxa yia onoiaSpitoxs 9sap axov x®po Kai psxaPoAp xcov yscopsxpiKcov na- 
papsxpcov xouq (ycovia psxaqd xcov oksacov xouq, ppKp xcov oksacov xouq). 

6.7 : Ilspiypacpfj tod TipoypdppaTog NTD. 

To Tipoypappa NTD aTioxsAsixai and xpsiq KapxsAsq (Tabs), xpv KapxsAa Gene- 
ral Options, xpv KapxsAa Geometry Characteristics Kai xpv KapxsAa Plot impedance. 

KapxsAa General Options 


H KapxsAa General Options 7iou cpaivsxai ax 0 lyppa 6.4 anoieXe'mu and oAa xa 
a.Tiapaixpxa 7is8ia yia xov 7ipoa8iopiapo xcov AsixoupyiKcbv xapa.KxppiaxiKcov pp Xenimv 
aviaoaKSAcov Sitioacov V Kai Xenimv auppaxcov xa 07101a ayppaxicouv xa SmoAa. Ta ne- 
8 ia auxa sivai iSia ps SKsiva xpq KapxsAaq Parameters xon Tipoypdppaxoq snaAp0suapq, 
xa 07101a avaA60pKav napanavco. 

KapxsAa Geometry Characteristics 


H KapxsAa Geometry Characteristics 7tou cpaivsxai ax 0 Xyppa 6.5 a7ioxsAsixai ano 
oAa xa anapaixpxa 7is8ia Kai Koupnia yia xov 7ipoa8iopiapo xcov yscopsxpiKcbv yapa- 
KxppiaxiKcov N pp Xenimv aviaoaKSAcov SmoAcov V Kai xp 0sap xouq axov ycopo. Tia 
Aoyoug cuiAoTioipapq Bscopodps 6x1 0 psyiaxoq api0poq xcov SmoAcov auxcov sivai sivai 8. 
Ta 7iAaiaia Non thin dipole characteristics, Radius of thin wires Kai For Impedance 
Calculation sivai xa 181a ps auxa xpq KapxsAaq Parameters, xa 07101a avaAdBpKav na- 
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Ilspryparpi) xon 7tpoypappaxo<; NTD. 


6.7 



I/Jipa 6.4 : H Kapxs^a General Options xon NTD. 


pajtavw, svw 7rpooxr0svxar Kai xa jtsSra xon jrAaiaion Geometry Characteristics, psow 
xcov O7ioicov KaBopi^ovxai xa pf]Kr| xcov gkeawv xcov 8 mo aw v (Ml, M2), r\ ywvra psxa^n 
xong (Angle) Kai r\ 0sor| xonq axov ycbpo ( Translation , Rotation ). 

EKxoq and xa 7tapa7tavw 7tsSra r\ KopxsAa Geometry Characteristics o.jroxsAsixai ano 
xa aKOAou0a Konpjud A,srxonpyrwv: 

• Generate Geometry: Ms xo Koupju anxo 7iapaysxar r\ yswpsxpra xrp; 8iaxdqr|q 
xwv aviaoGKSAwv Sijtoawv iron oxs8rdoxr|KS m0wq Kar xo apysio sraoSon (in.txt) 
yia xo jrpoypappa IIAA. 

• View Geometry: ilaxwvxaq xo Konpjrr anxo ajrsucovr^sxar r\ yswpsxpra xpq Sraxa- 
^rjc; as ^sxwpraxo jtapa0npo ps xr) popdsra xpi; prP?uo0fiKr|<; Mayavi. 

• Simulate : Ms xo Konpjrr anxo Ka/adxai xo jrpoypappa IIAA yia va jrapaysr psxa 
and r|^sKxpopayvr|xiKfi jtpoaoporwar| xo apxsro s^oSon zout.txt, xo ojroro Jtsprs- 
ysi yra Ka0s an%v6xr|xa xpv avxraxaar| sraoSon, Ka0wq koi xo cur.txt, xo ojroro 
anyKsvxpwvsr xa psnpaxa xwv xpppdxwv anvapxf|asr anxf|q xpq arryvoxpxaq. 

KapxcAa Plot Impedance 


H KapxsAa Plot Impedance 7ion cparvsxar axo lyppa 6.6 ajroxsAsrxat and dXo. xa ajra- 
parxpxa Konpjrra yra xov aysSiaapo xpq rSraq, xpq apoiPaiaq Kar xpq avxiaxaapq sraoSon 
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6.7 


rispiypacpil kou avd/a)ar| AoyiapiKod. 



I/Jipa 6.5 : H KapxsAa Geometry Characteristics xor» NTD. 


anvapxpasi xpq aoyvoxrixaq. Ta a7ioxs?csapaxa TipoKimxouv psxa and r| As Kxp o pay vr) x ikt] 
7tpoaopoicoar| ps xo 7ipoypappaxa IIAA Kar Richwire. 

EiSucoxspa r| Kapxs^a Plot Impedance curoxsAsixai and xa a.KOAouBa Kouprud stuao- 
yrjq Kar Asixoopyicov: 

• Plot Mutual Impedance: Elaxcovxaq xo Koop7ii anxo 8r|pioupyouvxai xa Staypap- 
paxa xon TtpaypaxiKou Kat xon (pavxaaxiKou pspooq xpq apoifkaaq avxiaxaopq 860 
pr| asttxcov aviaoaKSAcov Sittoacov V aovapxpasi xr|<; au%v6xr|xaq. 

• Plot Zinp: Ms xo Kor»p7ii anxo 8r|pioupyo6vxat xa Staypappaxa xon 7ipaypaxtKon 
Kar xon (pavxaaxiKou pspooq xpq avxlaxaar|q staoSon 07ioton8f|7ioxs apiGpou pr| 
Xanzmv aviaoaKSAcov 8 mo am v V aovapxpasi xpq anxvoxpxaq. 

• Clear : E7iavacpopd xcov Siaypappdxcov axpv apyiKp xonq Kaxaaxaar|. 

• Hold : Av svspyo7iotri0si r\ S7UAoyf| anxp xa vsa Staypappaxa axsSidqovxai 7idvco 
axa p8r| u7idpxovxa. 

• Legend Options: AvdEoya ps xr| AsCdvxa 7ion OsAoups va spcpavlCsxai axa 8ra- 
ypappaxa paq svspyo7ioiodps xiq KaxdAApAsq STUAoysq. 

• Extra Legend Options for Mutual Impedance: ETUAsyoops xr) AsCdvxa. anxf) va 
spcpavlCsxai axa Staypappaxa paq povo oxav imoAoy (Coops apoi(3aia avxiaxaari 
Kar psxafldAAoups xpv a7ioaxaar| psxaqd xcov SmoAtov. 

EKxdq and xa 7iapa7idvco 7is8ia Kar Konprua, rmdpxsi Kar xo Quit, ps xo 071010 pyaivonps 
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nspvypowpp xoo 7ipoypappaxo<; NTD. 


6.7 



X'/j|pa 6.6 : H Kapxs^a Plot Impedance xou NTD. 


and to Jtpoypappa NTD. H 8ia8iKaala ps xpv 07iota U7io7oyicoupc xa psys0r| slvat 
7iapopoia ps auxf| 7ion 7tspiypdcpr)Ks yia xo 7ipoypappa EvalNTD. 
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K£(pa^aio 7 : Ei)YKpla£i<; £7ra>a|0£t)a£i<;. 


7.1 : Eiaaycoyrj. 

Exo KscpaXaio aoxo ylvovxai aoyKpiasiq xcov Sikcov paq a7toxs/csapdxcov ttod TipopA- 
9av and xa 7ipoypappaxa EvalNTD Kai xo NTD kou xa 07101 a xpilcipo7ioio6v yia xr|v 
p^SKxpopayvpxiKp 7ipoaopolcoap xo Ilpoypappa As7txo6 Eoppaxog yia AiacpopsxiKsg 
Akx1vs<; (II.A.A.) ps avxlaxoixa a7toxs/csapaxa xpg PiP?uoypacpla<; Kai aXXcov 7ipoypap- 
paxcov. 


7.2 : Li)yKpio£i(; apoi|iu(uc; avTicxatnv; yia XenTa dinoXa. 

ApyiK'd xppaipo7ioipaaps xo povxsAO xou pp astcxoo Sitioaod yia Xenia 8’moXa yia 
va Soops ncoq aop7ispupspsxai as aoxpv xpv opiaKp 7tspl7txcoap Kai av 7iApaia^si xiq xi- 
psg xpg PiP^ioypacpiag. 'Exai, axa S^ppaxa 7.1 Kai ]_2 cpalvovxai xo 7ipaypaxiKo Kai xo 
cpavxaaxiKo pspoq xpq apoiflalaq avxlaxaapq 86o asttxcov Sitioacov a/2 otto Pa9pl5a 9 
co q Tipoq xpv KavoviKOTtoippsvp o.Tioaxaap psxaqo xooq and xo 7tpoypappd paq, xiq ap- 
psicbasiq xou pa9ppaxo<; Kspaicbv II, xpv spyaala xoo King, [41], Kai xo Pip/uo Kspaicbv 
xod Kraus, [33]. Ta Siaypappaxa aoxa avacpspovxai as a7islpco<; Xenia dinoXa X/2 ps 
L/D=°o, 07ioi) L xo ppKoq xon Sitioaod Kai D p Siapsxpoq xon. Ta S7topsva ayppaxa. 
7.3, 7.4 Kai 7.5, 7.6 avacpspovxai as Zioyoix; L/D=11000 Kai L/D=73 avxlaxoixa. Ako- 
/mo9oov avxlaxoixa Siaypappaxa, ExHP 01101 7-7, 7.8, 7.9 Kai 7.19 xa 07101 a avacpspovxai 
as Soo Xenia 8inoXa X/2 D7to Pa9pI5a X/4 Kai X/2. 

Tia xa 7iapa7iavco Siaypappaxa xo povxs/co 7ion %pip oi(j.°7xc)ifjcjapie yia xo Si7io/co ano- 
xsAsixca and 4 Xenia aoppaxa ps aKxiva 9.994mm. H aKxiva xon Sitioaod axpv 7tspl7txco- 
ap 7too L/D=73 slvai 3.4mm, axpv 7ispi7ixcoap 7ion L/D=11000 slvai 9.923mm, svco axpv 
7ispi7ixcoap 7100 L/D=°o yia va 7ipoasyyIaoops xo aitsipo xpil al P 07I0l0 ^P s P ia apKsxa pi- 
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7.2 


Zuyicplasiq s7iaAr|0si)asiq. 


Kpf] xipr| a.K'Tivaq 0.011mm. 2s mOs 7tspl7ixcoar| syoups pspipvf|asi ebcxs 7tAr|poi)VT0u oi 
yscopsxpiKol 7tspiopiapol. 


2 Thin Dipoles A/2. Grade 0 


[ nAA NOTES H.E. KING J. KRAUS ] 



2%f|pa 7.1 : IIpaypaxiKo pspog xiy; apoiPouag avxlaxaarn; 5i3o OOTslpcex; As7iTebv SuioAcov 
A/2 D7IO Pa0pl5a 0 aa)vapxf|asi xox» yo/A. 


2 Thin Dipoles A/2. Grade 0 


[ nAA NOTES H.E. KING J. KRAUS ] 



2yripa 7-2 : ©avxaoxiKo pspoq xrjq apoiPaiaq avxloxaoriq 8i3o owislproq Asjixcov SuioAcov 
A/2 t»7i6 Pa0pl8a 0 cxuvapxf|asi too yo/A. 
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XoyK'pkiciq apoiPaiaq avxiaxaar|q yia 7s7txa Sinoka. 


7.2 


2 Thin Dipoles A/2. Grade 0 


[ nAA J. KRAUS ] 



lyjipa 7.3 : npaypaxuco pspoq xpq apoifkaaq avxiaxaary; 8i3o Xemcbv SinoXcov 7/2 ps 
L/D=11000 x»7i6 Pa0pi8a 0 auvapxf|GSi xox» yo/7. 


2 Thin Dipoles A/2. Grade 0 


[ nAA J. KRAUS ] 



lyjipa 7.4 : OavxaaxiKO pspoq xpq apoifkaaq avxiaxaary; 8i>o Xsmcbv SinoXcov 7/2 ps 
L/D=11000 x»7i6 Pa0pi8a 0 aa)vapxf|osi xou yo/7. 
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MUTUAL REACTANCE [Ohm] 1 0. MUTUAL RESISTANCE [Ohm] 


7.2 


Eoyicpiasiq S7ia7r|0si)asiq. 


2 Thin Dipoles A/2. Grade 0 


[ nAA J. KRAUS ] 



: IIpaypaxiKO pspoq xpq apoifiaiaq avxiaxaary; 86o A,S7ixd)v Sittoacov a/ 2 ps 
L/D=73 x»7i 6 Pa0pi8a 0 aovapxpasi xou yo fk. 


2 Thin Dipoles A/2. Grade 0 


[ nAA J. KRAUS ] 



2/ripa 7.6 : ©avxaaxiKO pspoq xr|q apoifiaiaq avxiaxaary; 8oo hemcbv SinoXcov 7/2 ps 
L/D=73 i)7io Pa0pi8a 0 aovapxriasi xoo yo/7. 
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Euyicpiosiq apoiPaiaq avxioxaoriq yia 7s7txa 8i7io7a. 


7.2 


2 Thin Dipoles A/2. Grade A/4 


[ nAA NOTES H.E. KING ] 



Xyppa. 7.7 : IIpaypaxiKO pspoq xpq apoifk/.iaq avxioxaoriq 8r>o Xanzcbv SinoXxov 7/2 mo 
Pa0pi8a 7/4 ouvapxf|osi xou yo/7. 


2 Thin Dipoles A/2. Grade A/4 


[ nAA NOTES H.E. KING ] 



lyjipa. 7.8 : ©avxaoxiKO pspoq xr)q apoiPaiaq avxioxaoriq 8r>o 7s7txa>v 8ui67cov 7/2 rmo 
Pa0pi8a 7/4 ouvapxposi xou yo/7. 


7-5 





MUTUAL REACTANCE [Ohm] I MUTUAL RESISTANCE [Ohm] 


7.2 


Euyicplosiq s7ialr|0si)GSiq. 


2 Thin Dipoles A/2. Grade A/2 

[ nAA NOTES H.E. KING ] 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 


: npaypaxuco pspoq xrjq apoifkaaq avxioxaoriq 86o Xanzcov 8in oXcov M2 mo 
Pa0pl8a M2 GUvapxf|GSi xou yo/M 


2 Thin Dipoles A/2. Grade A/2 

[ nAA NOTES H.E. KING ] 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 


2/ripa 7.10: OavxaaxiKO pspoq xr|q apoi[3aiaq avxiaxaoriq 5i3o M:nz<bv 8in6Mov M2 mo 
Pa9pl8a M2 aa)vapxf|GSi xox» y^/M 


7-6 




InyKpiasiq iSiaq avxiaxaapq yia pp ASTixd SiTioAa. 


7.3 


A 710 xa 7iapa7iavco Siaypappaxa 7iapaxpponps 6x1 01 xipsg xcov appsuoascov xou pa- 
Bppaxog xcov Kspaubv II, xpq spyacriaq xou King, [41], Kai xon [Ufi/aou Kspaicov xou 
Kraus, [ 33 ] aup7U7ixouv ays8ov o.TioAuxa., svcb or xipsq yia xo Siko paq povxsAo axpv 
opiaKp anxf| 7 tspi 7 txcoap TiApaidqouv tioau iKavo 7 toipxiKa xiq 7 iapa 7 idvco xipsq. 

7.3 : Inyiquasic 18 lac uvTiaxuapc yia pi] )s.ma dinoha. 

Msxa and xiq auyKpiasiq xpq apoifSaiaq avxiaxaapq yia ASTixd 81710 A,a a.KOAOoBouv 
01 auyKpiasiq xpq i 8 iaq avxioxaopq yia pp Xsma SItioAxx, lyppaxa 7.11, 7.12, 7.13 Kai 
7.14 . Apyuca anyKpivaps sva suBuypappo pp astixo Sitioao a/2 oxa 300MHz ps Aoyo 
a/A=6.05B9„ 67101 ) a p aicriva xon 81716 A,on ps xa avxlaxoiya a.TioxsAsapaxa xon Richwire 
Kai xpg spyaalaq xou Pereira Kai anvspyaxcov xon, [42]. Ixpv spyaaia anxp 7iapsyovxai 
S7tiap<; Kai aitoxsAsapaxa psxppascov yia xo 7tapa7iavco 8i7toAo. 

Ixp auvsysia anyKpivaps xa a7toxsAsapaxa 7iou 7tppaps and xo Il.A.A. yia sva pp 
astixo taooKSAsq Sitioao xo7too V ps xa avxiaxoiya xou 71 poypa.ppa.xoq MMANA (Method 
of Moment Analysis) yia xpv 181 a yscopsxpia, [43]. 

'Oncoc; cpaivsxai arco xa Siaypappaxa and xp auyKpiap xcov aTioxsAsapaxcov pag ps an- 
xa xon Pereira Kai xcov anvspyaxcov xon, [42], p aup7ispupopa xoao xon 7ipaypaxiKou oao 
Kai xou cpavxaaxiKou pspouq xpq iSiaq avxiaxaapq sivai opoia. Is apKsxsg auyvoxpxsq 
01 xipsg xauxi^ovxai svco as aAAsg U 7 idpyoov piKpsg Siacpopsg. Daov acpopa xp auyKpiap 
ps xa a.TioxsAsapaxa xon MMANA syoups psyaAuxspp xauxiap xoao axo 7ipaypaxiKo 
oao Kai axo cpavxaaxiKO pspoq xpq iSiaq avxiaxaapq. 

xsAiko anp 7 ispaapa A01710V, p 7 iopoups va 7 ioups 6x1 xo povxsAo sivai a^i 07 iiaxo 
Kai 7 ta.pouaia.qsi iKavo 7 ioipxiKa a.TioxsAsapaxa xoao yia xpv 181a avxiaxaap (avxiaxaap 
siaoSou) oao Kai yia xpv apoi[ 3 aia avxiaxaap. 
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INPUT REACTANCE [Ohm] _ SELF RESISTANCE [Ohm] 


7.3 


Euyicplasiq s7ia7r|0si)GSiq. 


Non Thin Dipole A/2 at 300MHz 


[ nAA F.D.Q. PEREIRA RICHWIRE MolM ] 



: Ilpaypaxuco pcpoq xr|q i8(aq avxioxaorjq svoq pit] 7 ejixoi) cuBoypappou 7/2 
axa 300MHz auvapxf|GSi xr|q ai)%voxr|xaq. 


Non Thin Dipole A/2 at 300MHz 


[ nAA F.D.Q. PEREIRA RICHWIRE MoM ] 



2/ripa 7.12 : OavxaaxiKO pcpoq xr|q iSlaq avxiaxaary; svoq pirj 7 ejixou soGBypappoo 7/2 
axa 300MHz oi)vapxf|osi xr|q au%v6xr|xaq. 
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Euyicplosiq i 81 aq avxioxaoriq yia pr| asjixm Sittoao.. 


7.3 


Non Thin V Dipole 


[ flAA MM AN A ] 



£xn9 a 7.13 : IIpaypaxiKO pspoq xr|q iSlaq avxioxaoriq svoq pr) asjixou Sittoaou xujiod V 
ouvapxf|osi xpg ou%v6xr|xa<;. 


Non Thin V Dipole 


[ nAA MMANA ] 



£xn9 a 7-14 : ©avxaoxiKO pspoq xr|q i51aq avxioxaoriq svoq pr) asjixou Sitioaod tojiod V 
onvapxposi xpg oo%v6xr|xa<;. 


7-9 





K£(pa^ctio 8 : Api0jiT|TiK(x a7iOT£^£apcn;a. 


8.1 : Eiaaycoyrj. 

Exo Kscpa^aio aoxo 7iapoi)aia^ovxai xa apiOppxiKa a7toxs^sapaxa ano xig Tipoaopouo- 
asig 7iox» 7ipaypaxo7toip0pKav. Ta Siaypappaxa Tipospyovxai ano xa 8do 7ipoypappaxa 
7 ioi) ava.Tixuqapc, xo EvalNTD Kai xo NTD. Ta Siaypappaxa acpopow aoyKSKpipsva xpv 
iSla avxlaxaap svoq Sittoaou, xpv apoifiaia avxlaxaap 5i3o Sittoacov Kai xpv avxlaxaap 
siaoSoo yia 07ioio8p7toxs apiOpo 8i7io^cov. 

8.2 : Aiaypappaxa 7rpoypdppaxo<; EvalNTD. 

Oao. xa 8iaypdppaxa xou Tipoypdppaxoq EvalNTD acpopodv soOdypappa laoaKEAp 
pp actixo. Sitioao. xa 07iola slvai Tipoaovoxo/aapcvo. Kaxa xov dqova z. 

8.2.1 : AiaypappaTa i§la<; avTioTaoi]^ 

Tia xov imoAoyiapo xcov Siaypappdxeov xpq iSloq avxlaxaap*; 0scoppaaps sva pr| kenxo 
dinoko ps appslo xpocpoSoala; axr|v apxp xcov a^ovcov, oncoq cpalvsxai axo 8.1. 

To Sitioao aoxo otioxeaeIxoi and 12 kema ad p pax a pc aKxlva 0.9mm. 

H 7ipcoxp adyKpiap 7too Kavoops acpopa xa a7ioxs^sapaxa xp; 7ipoaopolcoap<; svo; 
pp ACTtxod Sittoaou a.TTO xa 7ipoypappaxa EvalNTD Kai Richwire Kai xiq Kap7iuA.sc; xcov 
appsuoascov. Ixa Xyppaxa. 8.3, 8.4 p KapTiuAp ps auvsxp ypappp avxiaxoixsl axa a7ioxs- 
Asapaxa xou 7tpoypdppaxo<; EvalNTD yia sva kemo dinoko xppaipo7ioubvxa<; xo povxsAo 
pa; ps Aoyo a/A=0.0035 (a p aKxlva xou Sittoaou Kai A xo pf|Koq Kupaxoq axp au%vo- 
xpxa avacpopaq). H KapTioAp ps SiaKSKopsvp ypappp Kai xsxpaycova avxiaxoixsl axa 
a7ioxsAsapaxa xou Richwire yia xo 1810 81710A0, svco p Kap7idAp ps SiaKSKopsvp ypappp 
axi; appsicoasi; yia 8l7roAa ps xo 1810 Aoyo a/k, [5]. Zxa S^ppaxa 8.3, 8.4 01 Kap7idAs; 
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8.2 


ApiBppxuca a7ioxs/d:apaxa. 



Eyj\\xa 8.1 : Mr| Acttxo Sitioao. 


and m 7ipoypappaxa EvalNTD Kai Richwire xaoxiqovxai, cvcb as aysop pc aoxcq xcov 
appcuoaccov s^ow piKpcq a.TiOK/daciq. 

Em Siaypappaxa xcov lyppdxcov 8 . 5 , 8.6 cpaivovxai avxiaxoixa xo 7ipaypaxiKO Kai xo 
cpavxaaxiKO pcpoq xpq iSiaq avxiaxaapq aovapxpaci xoo kovo v ikotto ip psvoo ppippKooq 
(h/A) xoo SmoAoi) yia Sidcpopcq xipcq xoo Aoyou a/A, 67100 a r| aKxiva xoo Sitioaod Kai A 
xo ppKoq Kopaxoq axp aoxvoxpxa avacpopaq. 

Em ayppaxa aoxd CTUAcqapc xooq aoyKCKpipsvooq Aoyooq a/A. coaxs xo Sitioao va 
sivai aysxiKd acttxo Kai va sivai Sovaxp r| aoyKpiap ps xo avxiaxoixo Siaypappa xcov 
appsuoascov, [ 5 ] 7100 avacpspsxai as Xsma aoppaxa, Sxnpa 8 . 2 . 

And xr| aoyKpiap xcov Siaypappaxcov xcov Ixipdxcov 8 . 5 , 8.6 cpalvsxai 6x1 xo cpav- 
xaaxiKO pcpoq xrjq iSiaq avxiaxaapq sx £l xpv 18 ia GDp7ispupopd ps xo avxiaxoixo xcov 
appsuoascov. II10 aoyKSKpipsva, oAcq 01 Kopm/Acq xspvovxai axo appsio 7100 avxiaxoi- 
Xsi as ppKoq Sitioaod a/ 2 . To cpavxaaxiKO pcpoq xpq avxiaxaapq siaoSoo axo appsio 
aoxo cyci xipp 68 . 75 Q. To 7tpaypaxiKo pcpoq cpaivsxai va sivai aysSov avsqdpxpxo and 
xp psxafloAp xoo Aoyoi) a/X, iSiaixspa yia piKpcq xipcq aoxoo, Kai opoio ps aoxo xcov 
appsuoascov. H xipp xoo 7 ipaypaxiKoo pspooq 7100 avxiaxoixsi as Sitioao X/2 Kopaivsxai 
7tspi7too and 78 scoq 95 yia xooq Siacpopooq /coyooq a/X. 

Em Siaypappaxa xcov Zyppdxcov 8 . 7 , 8.8 cpaivovxai avxiaxoixa xo 7ipaypaxiKO Kai xo 
cpavxaaxiKO pcpoq xpq iSiaq avxiaxaapq aovapxpasi xoo KavoviKorcoip psvoo ppippKooq 
(h/>i) xoo Sitioaod yia Sidcpopcq xipcq a/A, 01 07 ioisq sivai apKsxa pcya.Aoxcpcq and aoxs q 
xoo 7ipopyodpsvoo Siaypdppaxoq coaxs va Ka^dipoops aKopp 7110 ”7iaxid” Sitioao.. A710 
xa ayppaxa aoxd cpaivsxai 6x1 p aopTispupopa yia xo cpavxaaxiKO pcpoq Siaxppsixai iSia, 
aXXd pcxaxoTuqcxai xo appsio axo otioio xspvovxai OAcq 01 Kap7n')Acq as yappAoxcpp xipp 


8-2 


Araypappaxa 7ipoypdppaxo<; EvalNTD. 


8.2 



7ioi) avxiaxoiyci as 8 itioao pr)K'ouq piKpoxspoo goto a/2, Kaxi ttou f|xav avapsvopsvo. 
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8.2 


Api9|ir|TiK& owiOTsAsapaxa. 


Non Thin Dipole 


[ nAA NOTES RICHWIRE MoM ] 



h/A 


S/ripa 8.3 : npaypaxiKo pspog Trig i8iag avTiaxaar|g aDvapxf|GSi tod h/A, yia Aoyo 
a/A=0.0035. 


Non Thin Dipole 


[ nAA NOTES RICHWIRE MoM ] 



h/A 

2/ripa 8.4 : ©avxaoxiKO pspog xr|q i8iag avxioxaor|q aDvapxf|osi tod h/A yia Aoyo 
a/A=0.0035. 


8-4 




Araypappaxa 7ipoypappaxo<; EvalNTD. 


8.2 


Non Thin Dipole 

►- 0.004 0.006 0.008 -O- 0.010 -D- 0.012 


1U 

u 150 
Z 

2 

<A 

(A 100 
111 
tt 


W 50 


lyjipa 8.5 : IIpaypaxiKO pspoq xr|q i8iaq avxiaxaary; aovapxf|asi xod h/A yia Aoyouq a//, 
and 0.002 acoq 0.012. 


Non Thin Dipole 

[ 0.002 0.004 0.006 0.008 -O- 0.010 -O- 0.012 


u -80 
Z 

2 i 

u 

i2 -320 1 
0£ I 


UJ 

V) -560 


lyjipa 8.6 : ©avxaoxiKO pspoq xrjq i8(aq avxioxaor|q cjwapxf|asi xod h/X yia Aoyouq a/X 
and 0.002 scoc 0.012. 



8.2 


Api9|ir|TiK& a7ioxs7sapaxa. 


Non Thin Dipole 

0.012 0.016 0.020 -O- 0.024 0.028 ] 


u 150 
Z 

2 

(/) 

(A 100 


XyriP a 8.7 : npaypaxiKO pspoq xr|q i81aq aviioiaariq ai)vapxf|asi too h/7 yia 7oyoi)q a/7, 
aiio 0.010 sax; 0.028. 


Non Thin Dipole 

[ 0.010 0.012 0.016 0.020 -O- 0.024 0.028 


J a 5:22-0' 

k — o o- 






v> -170 


2xno a 8.8 : OavxaaxiKO pspoq xr|q i8(aq avxioxaoriq cn)vapif|asi xoo h/7 yia 7oyouq a/7 
and 0.010 scoc 0.028. 


fcgfl 







Aiaypappaxa 7ipoypappaxo<; EvalNTD. 


8.2 


Non Thin Dipole 


[-•- 0.0005m -•-0.0010m -■-0.0015m] 



S/ripa 8.9 : IIpaypaxiKO pspog xiy; vSiac; avxiaxaar|<; auvapxf|GSi xox» h/A, yia Siacpops- 
xiKsg a.Kxivcq Acjiubv ax» ppaxcov Kai yia A,oyo a/Ai=a/Ai=0.012. 


Non Thin Dipole 


[-•- 0.0005m -♦-0.0010m -■-0.0015m] 



h/A 

lyripa 8.10 : ©avxaaxiKO pspoq xr]q iSiaq avx(axaar|q ai)vapxf|GSi xou h/A yia Siacpops- 
xiKsq a.Kxivcq Xcnubv auppaxcov Kai yia A,oyo a/A,=a/A,=0.0 12. 


8-7 





8.2 


Api9pr|xiKa a7ioxs/ceapaxa. 


Sir) awsxsva ps/iexaps xr|v 87ri5paor| k&tioicov %apaKxr|piGXiKcbv xoo povxsAoo xoo 
pirj asjixoo Sitioaoo oxr|v i81a avxiaxaar|. H 7ipa>xr| 7iapapsxpoq 7100 psxaP&AAoops sl- 
vai oi a.Kxivsq xcov henncbv aoppaxcov and xa OTiola a7toxs/cslxai xo pr| henno Sitioao, 
Sxnoa™ 8.9, 8.10. Oi xipsg xcov aicrivcov Kopalvovxai and 0.0005m scot; 0.0015m ava 
0.0005m. O7ico<; cpalvsxai xo 7ipaypaxiKo pspog psvsi avs7ir|psaaxo and xr| psxaPo/cf| 
aoxrp svco xo cpavxaaxiKo 7iapooaia^si k&tiois<; 8iacpopo7ioif|asi<;. H 8soxspr| 7iapapsxpo<; 
7ioo psxaPa/Aoops slvai o apiOpot; xcov hennav TtepicpspsiaKcbv aoppaxcov and xa 07101 a 
a7ioxe/cslxai xo pr| henno 8i7io/co, 2xnO aTa 8.11, 8.12. H xipf| xoo apiOpoo aoxoo Kopal- 
vsxai and 4 henna aoppaxa scoq 16 ps Pppa 4. And xa Siaypappaxa TipoKwrtsi oxi xo 
7ipaypaxiKo pspoq psvsi avs7ir|psaaxo, svco xo cpavxaaxiKo Tiapooaiduu K&Tioisq pucpsq 
psxaPo^sg psxpi xa 8 henna aoppaxa Kai and 12 Kai 7iavco dev spcpavl^si Kapia aAAayfp 


250 

g 1 200 

j: 

O 

l_l 

LU 

u 150 

z 

2 

V) 

(A 100 
111 
C£ 

LL 
_l 

m 

W) 50 

0 

0.05 0.10 0.15 0.20 0.25 0.30 

h/A 

S^ppa 8.1 1 : IIpaypaxiKO pspoq xpq iSiaq avxlaxaapq aovapxpasi xoo h/A yia Siacpops- 
xiko apiOpo 'henncbv 7i8pup8p8iaKcov aoppaxcov ava pr| henno Sitioao Kai 
yia hoyo a/h=0.012. 


Non Thin Dipole 


[ 4w/d 8w/d 12w/d 16w/d ] 
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SELF REACTANCE [Ohm] 


Araypappaxa 7ipoypdppaxo<; EvalNTD. 


8.2 


Non Thin Dipole 


[ 4w/d 8w/d 12w/d 16w/d ] 



h/A 

£xn9 a 8.12 : OavxaaxiKO pspoq xpq iSiaq avxioxaorjq awapxf|GSi xou h/A, yia Siacpops- 
xiko apiGpo Xemcbv 7ispupspsmKCjbv auppaxcov ava pt] ackto Sitioao rai 
yia hoyo a//i=0.012. 
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8.2 


ApiOppxiKa anoxs/csapaxa. 


8.2.2 : Aiaypd|LijiaTa apoipala^ avTioTaorp;. 

iKonoq paq sivai va sqdyoups Siaypappaxa apoiPalaq avxiaxaap q psxaqo 860 pp 
Xsmcbv Sitioacov Kai va xa aoyKplvoops ps xa avxlaxoiya xcov appsuoascov, [5]. H Tipcoxp 
opaSa Siaypappaxcov acpopa SiTio^a X/2 xoTtoOsxppsva mo PaOplSa 0. Ixo lyppa 8.13 
cpalvsxai p apoiPaia avxiaxaap Soo astixcov Sitioacov a/2 duo PaGplSa 0 aopcpcova ps xiq 
appsubasu; xcov Kspauov. 



lyppa 8.13 : ApoiPala avxiaxaap Soo astixcov Sitioacov a/2 mo PaGplSa 0, (appsubasiq 
Kspauov A.n.0., [5]. 


H Tipcoxp aoyupiap tiod Kavoops acpopa xa aTioxs/csapaxa xpg Tipoaopoicoapg Soo pp 
Xsmcbv Sitioacov a/2 duo PaGplSa 0 and xa npoypappaxa EvalNTD Kai Richwire Kai 
xic; KapTio/csg xcov appsuoascov. Ixa lyppaxa 8-14, 8.15 p Kapno/cp ps aovsyp ypappp 
avxiaxoiysl axa a.TioxsAsapaxa xoo Tipoypappaxoq EvalNTD yia Soo pp asttxcx SItioao. ps 
aKxlva a=0.006m axa 600MHz (a//i=0.012) Kai apiGpo aoppaxcov 12. H Kapno/a| ps 
SiaKSKopsvp ypappp Kai xsxpaycova avxiaxoiysl axa a.TioxsAsapaxa xoo Richwire yia xpv 
i8ia yscopsxpla, svco p KapTxo/cp ps SiaKSKopsvp ypappp axo Siaypappa xcov appsuoascov 
yia Soo Xsma Slito^a oito xpv iSia PaGplSa. Ixa lyppaxa 8.14, 8.15 oi KapTio/cst; and xa 
npoypappaxa EvalNTD Kai Richwire xaoxlqovxai. Is aysap ps aoxp xcov appsuoascov 
napaxppoops oxi onapysi psxaxomap xcov psyiaxcov Kai SAaylaxcov npoq pucpoxspsq xipsq 
xpg Kavo v ikotio ip psvp q anoaxaapq psxa.qo xooq (yo/X). 

Ixa lyppaxa 8.16, 8.17 cpalvovxai xo npaypaxiKo Kai cpavxaaxiKo pspog xpg apoi- 
Palaq avxiaxaap^ Soo Sitioacov 07io PaGplSa 0 aovapxpasi xpq Kavo v ikotio ip psvp q ano- 
axaapq psxa.qo xooq (yo/X). Ta Siaypappaxa npoKonxoov yia Siacpopsxucsq xipsq xoo 
sopoog xcov aKxlvcov xcov Xsmcbv aoppaxcov. loyKSKpipsva, yia 0.0005-0. 0007m, 0.0009- 
0.0011m Kai 0.001 12-0. 0014m. napaxppoops oxi p aopnspupopa xp<; apoi(3aia<; avxi- 
axaapg sivai napopoia xoao yia xo npaypaxiKo oao Kai xo cpavxaaxiKo xpg pspog ps 
aoxp xcov appsuoascov. 
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Araypappaxa 7ipoypappaxo<; EvalNTD. 


8.2 


2 Non Thin Dipoles. Grade 0 


[ IIAA NOTES RICHWIRE MoM ] 



8.14 : IIpaypaxiKo pspog xr|<; apoiPouag avxiaxaary; 8oo 8ui6A,(ov mo Pa9pl8a 
0 aovapxf|asi xou yo/A, (yia xo povxsAo paq a/A=0.0 12). 


2 Non Thin Dipoles. Grade 0 


[ IIAA NOTES RICHWIRE MoM ] 



Xjpil 101 8.15 : OavxaaxiKo pspog xpg apoiPalag avxlaxaapg 8uo SuioAcov mo Pa0pl8a 0 
aovapxf|asi xou yjk (yia xo povxsAo paq a/A=0.0 1 2). 
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8.2 


Api9|ir|TiK& owiOTS^sapaTa. 


2 Non Thin Dipoles. Grade 0 


[ 0.0005m-0. 0007m 0.0009m-0. 0011m 0.0012m-0. 0014m ] 



8.16 : IIpaypaxiKo pspog xr|<; apoiPalag avxloxaor|<; 8uo 8i7t6^cov amo Pa9pl8a 9 
auvapxf|asi xou yo/A yia SiacpopsxiKst; aKxlvsg Xanzcov ooppaxov Kai yia 
Xoyo a/>i=9.912. 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 

£xn9 a 8.17 : ©avxaoxiKO pspog xr|c; apoiPalag avxlaxaarn; 8uo 8i7i6/udv duo Pa9pl8a 9 
auvapxf|asi xou yo/A yia 8iacpopsxiKs<; aKxlvsg Xsmcbv ouppaxcov Kai yia 
Xoyo a/>i=9.912. 
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Aiaypappaxa 7ipoypappaxo<; EvalNTD. 


8.2 


2 Non Thin Dipoles. Grade 0 


[ 4w/d 8w/d 12w/d 16w/d ] 



XjpiH 01 8.18 : IIpaypaxiKo pspog xp<; apoiPalag avxiaxaarn; 88o 8i7i6A,cov mo PaGplSa 
0 oi)vapxf|osi xou yjk yia Siacpopsxuco apiGpo Xenrcov 7ispi(pspsiaicd)v 
auppaxcov ava pp /xjito Sittoao kou yia Aoyo a/A,=0.0 12. 


2 Non Thin Dipoles. Grade 0 


[ 4w/d 8w/d 12w/d -»■■■ 16w/d ] 



y 0 /A 

8.19 : ©avxaaxiKo pspog xpg apoiPalag avxlaxaapg 8x>o Smo^cov imo PaGplSa 
0 auvapxpasi xou yo/X yia SiacpopsxiKo apiGpo Xsnzcbv TtspupspsiaKobv 
auppaxcov ava pp Xanxd Sittoao Kai yia Aoyo a/A,=0.0 12. 
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8.2 


Api9|ir|TiK& owioxs^sapaxa. 


2 Non Thin Dipoles. Grade 0 


[ 0.0051m 0.0060m 0.0080m ] 



£%f||ia 8.20 : IIpaypaxiKo pspog xr|<; apoiPouag avxlaxaar|<; 5i>o 8 uioA,g)v mo PaOplSa 
0 auvapxriasi xoo yo/A, yia Siacpopsxiicri aicriva pr| Xanzov SmoXov. 


2 Non Thin Dipoles. Grade O 


[ 0.0051m 0.0060m 0.0080m ] 



£%f||ia 8.21 : OavxaaxiKo pspog xr|<; apoiPalag avxlaxaar|<; 80o Smo^cov wio PaOplSa 0 
auvapxf|GSi xou yo/X yia Siacpopsxiicri aKxlva pip aojixou Sitioaoo. 
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Aiaypappaxa 7ipoypappaxo<; EvalNTD. 


8.2 


Exa s7iopsva ayppaxa, I/jipaxa 8.18, 8.19 psxaPaAloops xov apiOpo xcov Xanzcbv 
7tspicpspsiaKcbv auppdxeov ava 81 tioao Kai s^ayoops Siaypappaxa yia xo rcpaypaxiKo 
kou xo cpavxaaxiKo pspog xr|<; apoiPalag avxlaxaar|<;. 'Oticoi; cpalvsxai oi psxaPo^sg 7toi) 
7ipoKi37ixoov slvai axsxiKa pucpsq. 

Ts^og, ax a E^ppaxa 8.20, 8.21 7iapayoi)ps Siaypappaxa yia xo 7ipaypaxiKO Kai xo 
cpavxaaxiKo pspoq xr|q apoiPalaq avxiaxaary; aAAdqovxaq xrjv xipr| xr|q o.Kxivaq xcov pr) 
Xsnzmv dindXav. H xipp xpg psxaPa^sxai and 0.0051m scoq Kai 0.008m. Ilapaxppod- 
ps oxi KaOcoq aTiopaKpovopaaxs and xr| auvOpK'p A,s7ixoxr|xaq xoo Sitioaou xa xo7iiKd 
psyiaxa Kai cAdyiaxa xcov Siaypappaxcov pcxaxoTuqovxai 7tpo<; %apr|A,6xspsq xipsq xr|<; 
KavoviKOTio ip psvpq a.Tioaxaapq. 
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8.2 


ApiGppxma arcoxsAsapaxa. 


H Ssoxspp opaSa Siaypappaxcov acpopa 8i7ioAa A/2 xo7io0sxppsva 0716 Pa9pi8a A/4. 
Sxo 2xppa 8.22 cpaivsxai r| apoiPaia avxiaxaap 86o hammy SmoAcov A/2 0716 Pa9pi8a 
A/4 aopcpcova ps xiq appsuoasiq xcov Kspaubv. 



2yppa 8.22 : ApoiPaia avxiaxaap 86o Xammv SmoAcov A/2 imo Pa0pi8a A/4, (appsico- 
asiq Kspauov A.II.0., [5]. 


H 7ipcbxp aoyKpiap 7100 Kavoops acpopa xa arcoxsAsapaxa xp<; 7tpoaopoicoap<; 86o pp 
Xammv 8m oAcov A/2 otto PaGpiSa A/4 o mo xa 7tpoypappaxa EvalNTD Kai Richwire Kai 
xig Kap7x6As<; xcov appsuoascov. 2xa 2xppaxa 8.23, 8.24 p KapnoAp ps aovs^p ypappp 
avxiaxoiysi axa arcoxsAsapaxa xoo Ttpoypappaxoq EvalNTD yia 86o pp Xama dinoXa ps 
aKxlva a=0.006m axa 600MHz (a/A=0.012) Kai apiOpo aoppaxcov 12. H KapjxoAp ps 
SiaKSKopsvp ypappp Kai xsxpaycova avxiaxoiysi axa cmoxsAsapaxa xoo Richwire yia xpv 
18ia yscopsxpla, svcb p KapnoAp ps SiaKSKopsvp ypappp axo Siaypappa xcov appsuoascov 
yia 86o Xama 8i7ioAa 0716 xpv 18ia Pa0pl8a. 2xa 2xppaxa 8.23, 8.24 oi Kap7x6As<; and xa 
7ipoypappaxa EvalNTD Kai Richwire xcnmqovxai. 2s aysap ps aoxp xcov appsuoascov 
7tapaxppoops 6xi imapysi psxaxo7nap xcov psyiaxcov Kai sAaypaxcov upoq pucpoxspsq xipsq 
xpg Kavo v ikotio ip psvp q omoaxaapq psxaqo xooq (yo/A). 

Oi psxaPoAsg axig 7iapapsxpoo<; 7100 syivav yia xa 8i7ioAa 0716 Pa0pi8a A/ 4 , sivai iSisg 
ps aoxsg xcov SmoAcov 0716 Pa9pi8a 0. 'Exai Aomov axa 2xppaxa 8.25, 8.26 pAcmoops 
xo 7ipaypaxiKo Kai cpavxaaxmo pspoq xpq apoiPaiaq avxiaxaapq yia SiacpopsxiKsq xipsq 
xoo sopoog xcov aKxivcov Xammv aoppaxcov, axa 2%ppaxa 8.27, 8.28 yia psxaPoAsg xoo 
apiGpoo xcov Xammv 7ispupspsiaKcov aoppaxcov ava 81710A0 Kai axa 2%ppaxa 8.29, 8.30 
yia SiacpopsxiKp xipp xpq aKxivaq xcov pp Xammv SmoAcov. 


8-16 






Araypappaxa 7ipoypappaxo<; EvalNTD. 


8.2 


2 Non Thin Dipoles. Grade A/4 



0.0 0.25 0.5 0.75 1.0 1.25 1.5 1.75 2.0 

y 0 /A 


S/ppa 8.23 : IIpaypaxiKo pspog xpg apoiPalat; avxiaxaary; 8do SmoAcov mo PaGplSa 
A/4 cuvapxpoa xoo yo/A (yia xo povxsAo paq a/A=0.0 12). 


2 Non Thin Dipoles. Grade A/4 

[ nAA NOTES RICHWIRE MoM ] 



£/ppa 8.24 : ©avxaaxiKo pspog xpg apoiPalag avxiaxaapg 8do SmoAcov D7io PaGpiSa 
A/4 aDvapxpasi xod yo/A (yia xo povxsAo paq a/A=0.012). 
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8.2 


ApiGprpiKa a7ioxsAsapaxa. 


2 Non Thin Dipoles. Grade A/4 


[ -*- 0.0005m-0. 0007m 0.0009m-0. 0011m 0.0012m-0. 0014m ] 



S/ripa 8.25 : IIpaypaxiKo pspog xiy; apoiPalag avxlcxaar|<; 8do SmoAcov mo PaGpiSa 
A/4 <xuvapxf|asi xod yo/A yia Siacpopsxucsq aicxivsq Xsmcbv GDppaxcov kou 
yia Aoyo a/A=0.012. 


2 Non Thin Dipoles. Grade A/4 


[ 0.0005m-0. 0007m 0.0009m-0. 0011m 0.0012m-0. 0014m ] 



y 0 /A 

2/ripa 8.26 : ©avxaaxiKO pspog xr|<; apoiPalag avxiaxaarn; 8do SmoAcov D7to PaGpiSa 
A/4 <xDvapxf|asi xod yo/A yia Siacpopsxucsq aicxivsq Asnxobv GDppaxcov Kai 
yia Aoyo a/A=0.012. 


8-18 




Aiaypappaxa 7ipoypappaxo<; EvalNTD. 


8.2 


2 Non Thin Dipoles. Grade A/4 


[ 4w/d 8w/d 12w/d 16w/d ] 



8.27 : IIpaypaxiKo pspog xr|<; apoiPalag avxiaxaarn; 5uo Smo^cov mo PaOplSa 
A/4 auvapxf|asi xou yo/A, yia SiacpopsxiKo apiOpo Xanzcbv 7i8pupspsiaKcbv 
auppaxcov ava pr| Xamo SinoXo Kai yia Xoyo a/?o=0.012. 


2 Non Thin Dipoles. Grade A/4 


[ 4w/d 8w/d 12w/d 16w/d ] 



y 0 /A 

8.28 : ©avxaaxiKO pspog xr|<; apoiPalag avxiaxaarn; 8uo Smo^cov U7io PaBplSa 
X/4 auvapxf|asi xou yo/X yia SiacpopsxiKo apiOpo Xannbv 7ispi(pspsiaKcbv 
auppaxcov ava pr| Xanxo 8moXo Kai yia A,oyo a/A,=6.0 12. 
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8.2 


Api9|ir|TiK& owioxsAsopaxa. 


2 Non Thin Dipoles. Grade A/4 


[ 0.0051m 0.0060m 0.0080m ] 



£%f||ia 8.29 : npaypaxiKo pspog xp<; apoiPouag avxiaxaar|<; 5oo SmoArov mo Pa9pi5a 
A/4 oovapxf|asi xoo yo/A yia Siacpopsxucri aicriva pip As7txoo 8m6Aoo. 


2 Non Thin Dipoles. Grade A/4 


[ 0.0051m 0.0060m 0.0080m ] 



£%ppia 8.39 : OavxaaxiKo pispog xpg apioiPaiag avxiaxaapg 8oo SmoAcov 0716 Pa9pii5a 
A/4 oovapxpasi xoo yo/A yia Siacpopsxucp aicxiva pip As7txoo 81710A00. 
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Aiaypappaxa 7ipoypappaxo<; EvalNTD. 


8.2 


H xpixp opaSa Siaypappaxcov acpopa 8i7io^a X/2 xo7io0sxppsva mo Pa0pi8a X/2. Ixo 
Ijpipa 8.31 cpaivsxai p apoiPaia avxiaxaap Sbo Xsmcbv SmoXcov X/2 mo Pa0pi8a XJ2 
abpcpcova ps xiq appsubasiq xcov Kspauov. 



I^ppa 8.31 : ApoiPaia avxiaxaap Sbo Xsmcbv SmoXcov X/2 otto Pa0pl8a X/2, (appsub- 
asiq Kspauov A.II.0., [5]. 


H 7ipcbxp abyKpiap 7100 Kavoops acpopa xa a7ioxs^sapaxa xp<; 7tpoaopoicoap<; Sbo pp 
Xsmcbv Sittoacov X/2 otto Pa0pi8a X/2 and xa 7tpoypappaxa EvalNTD Kai Richwire Kai 
xig KapTxb^sg xcov appsubascov. Ixa I^ppaxa 8.32, 8.33 p Kap7xu?cp ps aovs^p ypappp 
avxiaxoiysi axa a.TioxsAsapaxa xoo 7ipoypappaxoq EvalNTD yia Sbo pp Xsmd binoXa ps 
aKxlva a=0.006m axa 600MHz (a/?i=0.012) Kai api0po aoppaxcov 12. H Kap7xS?cp ps 
SiaKSKopsvp ypappp Kai xsxpaycova avxiaxoiysi axa cmoxsAsapaxa xoo Richwire yia xpv 
iSia yscopsxpia, svcb p Kapm')Ap ps SiaKSKopsvp ypappp axo Siaypappa xcov appsubascov 
yia Sbo Xsma 8inoXa vno xpv iSia Pa0pi8a. Ixa I^ppaxa 8.32, 8.33 oi KapTxb^sg and xa 
7ipoypappaxa EvalNTD Kai Richwire xaoxiqovxai. Is aysap ps aoxp xcov appsubascov 
7iapaxppobps oxi imapysi psxaxo7nap xcov psyiaxcov Kai SAayiaxcov 7ipoq piKpoxspsq xipsq 
xpg Kavo v ikotio ip psvp q a.Tioaxaapq psxaqb xooq (y<)/X). 

Oi psxafloAsq axiq Tiapapsxpooq 7100 syivav yia xa Sitioao. 0716 Pa0pi8a X/2, sivai iSisq 
ps aoxsg xcov SmoXcov 0716 Pa0pi8a 0 Kai X/4. 'Exai ?coi 7 i 6 v axa Ijpipaxa 8.34, 8.35 P?cs- 
7100 ps xo 7tpaypaxiKo Kai cpavxaaxiKo pspoq xpq apoiPaiaq a.vxiaxaapq yia Siacpopsxucsq 
xipsq xoo sbpooq xcov aKxivcov Xsmcbv aoppaxcov, axa lyppaxa 8.36, 8.37 yia psxa.poAsq 
xoo api0pob xcov Xsmcbv 7ispicpspsiaKcbv aoppaxcov ava 8i7io?co Kai axa I^ppaxa 8.38, 8.39 
yia SiacpopsxiKp xipp xpq UKxivaq xcov pp Xsmcbv Sittoacov. 
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8.2 


Api9|ir|TiK& owiOTslsapaxa. 


2 Non Thin Dipoles. Grade A/2 


[ nAA NOTES RICHWIRE MoM ] 



S/ppa 8.32 : npaypaxiKo pspog Trig apoiPaiag avxioTaapg 8i3o Smolcov mo Pa9pi8a 
1/2 (xuvapxposi xor» yo/1 (yia to povxslo pag a/l=9.912). 


2 Non Thin Dipoles. Grade A/2 


[ nAA NOTES RICHWIRE MoM ] 



£/ppa 8.33 : OavxaaxiKo pspog xpg apoiPaiag avxiaxaopg 8r>o Smolcov imo Pa9pi8a 
1/2 (yuvapxpasi too yo/1 (yia to povxslo pag a/l=9.912). 
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Aiaypappaxa 7ipoypappaxo<; EvalNTD. 


8.2 


2 Non Thin Dipoles. Grade A/2 


[ -•- 0.0005m-0. 0007m 0.0009m-0. 0011m 0.0012m-0. 0014m ] 



S/ripa 8.34 : IIpaypaxiKo pspog xr|<; apoiPaiag avxiaxaarn; 5i3o SmoAcov mo PaBpiSa 
A/2 ai)vapxf|asi xou yo/A yia Siacpopsxucsq aicxivsq Xcnubv ouppdxwv Kai 
yia Aoyo a/A=0.012. 


2 Non Thin Dipoles. Grade A/2 


[-•- 0.0005m-0. 0007m 0.0009m-0. 0011m 0.0012m-0. 0014m ] 



y 0 /A 

£%f|pa 8.35 : ©avxaaxiKo pspog xiy; apoiPaiag avxiaxaarn; 8i3o SmoAcov imo Pa0pi8a 
A/2 ai)vapxf|asi xou yo/A yia Siacpopsxucs*; aKxivsq Xcnubv ouppdxcov rai 
yia Aoyo a/A=0.012. 
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8.2 


Api9pr|xiKa a7ioxs?osapaxa. 


2 Non Thin Dipoles. Grade A/2 


[ 4w/d 8w/d 12w/d 16w/d ] 



8.36 : IIpaypaxiKo pspog xpg apoiPaiag avxicxaar|<; 8uo Smo^cov mo Pa9p(8a 
X/2 ouvapxrioci xou yo/X yia SiacpopsxiKo api0po Xanzav napupapaimccbv 
ouppaxcov ava pr| Xanro SinoXo Kai yia Xoyo a/?o=0.012. 


2 Non Thin Dipoles. Grade A/2 


[ 4w/d 8w/d 12w/d 16w/d ] 



Vo/K 

8.37 : ©avxaoxiKo pspog xr|<; apoiPaiag avxiaxaarn; 8uo 8uioA,g)v U7io Pa9p(8a 
X/2 auvapxf|asi xou yo/X yia SiacpopsxiKo api0po Xanubv napupapawKcov 
ouppaxcov ava pi] Xanzo SinoXo Kai yia Xoyo a/X=0.012. 
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Araypappaxa 7ipoypappaxo<; EvalNTD. 


8.2 


2 Non Thin Dipoles. Grade A/2 


[ 0.0051m 0.0060m 0.0080m ] 



£/ppa 8.38 : IIpaypaxiKO pspog xr|c; apoiPouag avxiaxaary; 8oo SmoArov mo PaGpiSa 
A/2 aovapxpasi xoo yo/A yia Siacpopsxucp aKxiva pp As7txoo SmoAoo. 


2 Non Thin Dipoles. Grade A/2 


[ 0.0051m 0.0060m 0.0080m ] 



£/ppa 8.39 : ©avxaaxiKo pspog xpg apoiPaiag avxiaxaapg 8oo SuioAcov 07to PaGpiSa 
A/2 aovapxpasi xoo yo/A yia Siacpopsxucp aKxiva pp As7txoo SuioAoo. 
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8.3 


ApiOprpxiKa a7iois^8G|aaia. 


8.3 : Aiaypappaxa ;rpoypdppaTO<; NTD. 

To 7ipoypappa NTD xprpoipo7ioislxai yia xriv Tipoaopolcoorp aviaooKcAxov SmoAxov 
X07100 V axov ycopo. 'Exai Aomov, 7tapaKaxco 7tapaxl0svxai 8iaypdppaxa xrpq iSlaq, xrpq 
apoif)aiaq Kai xr|q avxlaxaarpq ciaoSoo xsxoicov Smo/aov. 

8.3.1 : AiaypajijiaTa idla<; avTlcn;ami<; 

Ta Siaypdppaxa xr|q iSlaq avxlaxaarpq 7ipoK07txoov pcxa.pdAAOvxaq Sidcpopcq 7iapa- 
psxpoog svog Suio^oo V, oncog aoxo xoo Exippaxog 8.40. 



Eyippa 8.40 : AviooaKCAcq SItioao xonoo V. 


Exa X'/jipaxa 8 . 41 , 8.42 cpaivovxai xo upaypaxoco rai xo cpavxaaxiKO pspoq xr|q iSl- 
ag avxloxaorpq oDvapxipaci xr|q aoxvoxrpxaq yia Sidcpopcq xipsq xipq ycovlaq pcxaqd xcov 
gks^cov xoo pit] acttxoo SiTtoAoi) xoo Z%f|paxoq 8 . 40 . ETuarpq, axa Eyrppaxa 8 . 43 , 8.44 
cpaivovxai xa 18 ia psysOip yia Sidcpopcq xipsq xipq aKxlvaq xou pip Acttxoo Sittoaod. TcAoq, 
axa Sxippaxa 8 . 45 , 8 . 47 , 8.48 Kai 8.50 Slvovxai xa Siaypdppaxa xou ?c 6 yoo axaaipcov ko- 
paxcov (SWR) cog npog 50 Q, 75 Q Kai 300 Q x a P aKxr iP laxlK1 1 avxlaxaar| aovapxipasi xrpq 
aoxvoxipxaq yia KaOs pla and xiq jtapaTtdvco Ticpurrcbaciq. Ta yscopsxpiKa xapaKxrppiaxi- 
Ka xou 8 i 7 io?coi) slvai: (A) AKxlva: 0 . 006 m (a/?i= 0 . 018 ), 0 . 008 m (a/?i= 0 . 024 ) Kai 0 . 0 10 m 
(a/A= 0 . 030 ), (B) MipKoq Sittoaod: 0 . 167 m QJ 2 axa 900 MHz) Kai (T) Tcovla pcxaqd xcov 
gksMiv: 90 °, 120 ° Kai 150 °. 

And xa Siaypdppaxa xcov avxiaxaascov siaoSoo Kai xcov Aoycov axaaipcov Kopaxcov 
aopTispalvoops apxiKa oxi rp pcxafkiAip axrpv ycovla CTrrppcdCci xo copoq qcbvpq. Tia xrpv 
aKplpsia oxav pcya/xovci ip ycovla aoqdvcxai xo copoq qcbvrpq yia xo otioio xo SWR 
xcov 300 D Tiscpxsi Kaxco and 2 , E^ippa 8 - 47 . Daxoao, rp KsvxpiKip aoxvoxipxa xoo sopooq 
Tiapapsvsi axaOspip Kai xo SWR axa 300 D axrp aoxvoxrpxa aoxip slvai xo xocpTp^oxspo. 
E 7 ti 7 iAsov Kai rp pcxaPo/ap axrpv aKxlva xoo pip Acttxoo Sittoaod 87 nppsdqsi xrp ao%v 6 xrpxa 
aovxoviapod. Tia xrpv aKplpsia oxav aoqdvsi rp aKxlva xoxs psicovsxai rp ao%v 6 xrpxa 
aovxoviapoo. 
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Araypappaxa 7ipoypappaxo<; NTD. 


8.3 


Non Thin V Dipole 


[ 90 ° 120 ° 150 ° ] 



SjpiH 01 8.41 : IIpaypaxiKO pspog xr|<; iSlaq avxlaxaarn; ai)vapxf|GSi xr|<; ai)xvoxr|xa<; yia 
8iacpopsxiKf| ycovia pcxaqu xcov okcacov xou Sittoaod. 


Non Thin V Dipole 


[ 90 " 120 ° 150 ° ] 



SxnH 01 8.42 : ©avxaaxiKO pspoq xr|q iSiaq avxiaxaor|q cjwapxf|GSi xrpq ai)%v6xr|xaq yia 
Siacpopsxiicf| ycovia pcxaqd xcov okeacov xou Sitioaoo. 


8-27 



8.3 


Api9|ir|TiK& owiOTS^sapaTa. 


Non Thin V Dipole 


[ 0.006m 0.008m 0.010m ] 



£%f|pa 8.43 : npaypaxiKO pspoq xr|q i8(aq avxioxaoriq oovapxf|osi xr|q oi)%voxr|xaq yia 
SiacpopsxiKr| aKxiva pr| Xsmov Sitioaou. 


Non Thin V Dipole 


[ 0.006m 0.008m 0.010m ] 



X'/Jipu 8.44 : OavxaaxiKO pspoq xr|q i8iaq avxioxaoriq aovapxf|asi xr|q oi)%v6xr|xaq yia 
SiacpopsxiKri aKxiva pr) astixoo Sitioaou. 
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Araypappaxa 7ipoypappaxog NTD. 


8.3 


Non Thin V Dipole 


[ 90 120° 150° ] 



£%f|pa 8.45 : Aoyog oxacnpcov Kupaxcov cog 7ipog 50£2 %apaKxripiaxiKri avxiaxaar| ou- 
vapxpoa xpq au%voxr|xag yia SiacpopsxiKri ycovia pcxagu xcov okeacov xou 
8m6^ox». 


Non Thin V Dipole 


[ 90 120° 150° ] 



FREQUENCY [MHz] 


£xn9 a 8.46 : Aoyog oxacnpcov Kupaxcov cog Tipog 75 Q xapaKxppiaxiKri avxiaxaap au- 
vapxpasi xpq au%v6xr|xag yia SiacpopsxiKri ycovia pcxagu xcov oksAxov xou 
8i7to?coo. 
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8.3 


ApiOprpiKd owioxs^sapaxa. 


20 


15 


5 10 


5 


0 

700 900 1100 1300 1500 

FREQUENCY [MHz] 

I/Jipa 8.47 : Aoyoq cxdoipcov icopdxcov (oq Tipoq 300Q x a P aKXT lP laxlK1 l avxicxaar| ou- 
vapxpasi xpq au%v6xr|xaq yia 8iacpopsxucr| yama pcxaqo xcov aicsAxbv xod 
Sm6A,oi). 


Non Thin V Dipole 


[ 90° 120° 150° ] 



Non Thin V Dipole 


[ 0.006m 0.008m 0.010m ] 



X'/Jipa 8.48 : Aoyoq axdoipcov icopdxcov coq Tipoq 5 Oil %apaicxr|piaxiKf| avxicxaar| ou- 
vapxpasi xpq ooyvoxpxaq yia SiacpopsxiKp aicriva pp asuxou Sitioaou. 
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Araypdppaxa 7ipoypdppaxo<; NTD. 


8.3 


Non Thin V Dipole 


[ 0.006m 0.008m 0.010m ] 



700 900 1100 1300 1500 

FREQUENCY [MHz] 

£%f|pa 8.49 : Aoy oq axaaiprov Kupaxcov coq 7ipo<; 75 Q x a P aKxr IP laxlK1 l avxiaxaar) au- 
vapxpasi xpq ai)%v6xr|xaq yia 8iacpopsxiKf| aicriva pirj actixoi') 8 mo ago. 


Non Thin V Dipole 


[ 0.006m 0.008m 0.010m ] 



700 900 1100 1300 1500 

FREQUENCY [MHz] 

lyjipa 8.50 : Aoyoq axdoiptov Kupaxcov co q jipoq 300Q x a P aKxr lP laxlK1 l o.vxioxaor] ou- 
vapxpasi xpq ouyvoxrixaq yia SiacpopcxiKf) aKxiva pit] asjixou SmoAou. 
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8.3 


Api9|ir]TiK& a7iois^8G|aaia. 


8.3.2 : Aiaypapporra apoipala<; avTicn;ami<; 

Ta Siaypdppaxa xr|q apoifiaiaq avxioxaor|q sqdyovxai yia 860 igogksAti Sittoao. ximoo 
V, oncog avia xou I/jipaxoq 8.51, pcxa.pdAAovxaq xr|v a7i6axaari pcxaqu xouq Kai xr|v 
aKxiva xouq yia axa9spf| a7i6axaari. Ixa Xyr|paxa 8.52, 8.53 cpalvsxai r| apoifkua avxi- 
axaar| cog npog xr| oDyvoxrixa yia Sidcpopsq xipsq xr|q omoGxaoriq pcxaqi') xcov Ksvxpcov 
xouq, svco axa Xyripaxa 8.54, 8.55 yia Siacpopsxucsq o.Kxivcq. 



Sxnpa 8.51 : fsoipcxpia 86o igogksacov 8 mo ago v ximoo V gxov %cbpo. 


Ta yscopsxpiKa %apaKxr|pioxiKd xcov 8do Smo/xov slvai: 

• AKxiva: 9.996m (aA=9.918), 9.998m (aA=9.924) Kai 9.919m (a/?c=9.939). 

• Mt]ko<; SmoAro: 9.167m (A/2 Gxa 999MHz) . 

• Tcovla pcxaqv xcov gksAcov: 129°. 

• A7t6axaar| psxa^d xcov gksAcov: 9.983m (A/4), 9.125m (3A/8), 9.167m (A/2) Kai 
9.298m (5A/8). 

A710 xa Siaypdppaxa xcov apoifSakov avxiaxaascov oopTicpaivoupc 6x1 r\ pcxafSoAri gxt|v 
aKxiva S 7 ir|psd(si xr|v ai)%v 6 xr|xa gxt)v 07101a r\ apoifkda avxlaxaar| cpcpaviuu copucr| 
GDpmcpicpopd. SoyKSKpipeva oxav r\ xipf| xr|q a.Kxivaq psyaAcovsi r\ 7 iapa 7 iavco ouxv 6 xr|xa 
psiobvsxai. 
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Araypappaxa 7ipoypappaxo<; NTD. 


8.3 


2 Non Thin V Dipoles 


[ 0.083m 0.125m 0.167m 0.208m ] 



SjpiH 01 8.52 : IIpaypaxiKO pspog xr|c; apoiPaiag avxiaxaarn; 88o Smo^wv auvapxf|GSi 
xr|<; au%v6xr|xa<; yia SiacpopsxiKsg owioaxaGSit; pexa^d xoax;. 


2 Non Thin V Dipoles 


[ 0.083m 0.125m 0.167m 0.208m ] 



Sxni 101 8.53 : ©avxaaxiKO pcpoq xr|q apoifkuaq avxiaxaary; 88o SmoAxov ouvapxr|oci xr|q 
au%v6xr|xa<; yia 8ia(popsxiKs<; owioaxaGSK; psxa^d xou<;. 
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8.3 


Api9|ir|TiK& owioxs^sapaxa. 


2 Non Thin V Dipoles 


[ 0.006m 0.008m 0.010m ] 



£%f|pa 8.54 : IIpaypaxiKo pspog xr|<; apoiPaiag avxiaxaarn; 5i3o 8i7i6^wv auvapxf|GSi 
xrig ooxvoxrjxaq yia SiacpopsxiKsg aicxivsq aoxcov. 


2 Non Thin V Dipoles 


[ 0.006m 0.008m 0.010m ] 



X'/Jipu 8.55 : OavxaaxiKO pspoq xr]q apoifiaiaq avxiaxaary; 88o Sittoacov ouvapxr|0£i xr|q 
ouyvoxrixaq yia Siacpopsxucsq aicxivsq auxcov. 
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Aiaypappaxa 7ipoypappaxo<; NTD. 


8.3 


8.3.3 : Aiaypapporra avTi<rraaii<; ektoSod 

Sxo Sxnpa 8.56 cpalvsxai r\ Siaxa^r| xcov xpubv SmoAoov tcod 7ipoaopoicb0r|Ks. Ta 
8ia.ypdppa.xa xcov lyripdxcov 8.57, 8.58 7iposKoi|/av yia xpla iaoaKsAf| SiTioAa pc lasq 
aKxivsg Kai locq ycovls q pcxa.qd xcov oksAcov xooq. Ta yscopsxpiKa xooq xapaKxppiaxiKf/. 
sivai: 

• AKxlva: 0.006m (a/A=0.018), 0.008m (a/A=0.024) Kai 0.010m (a/A=0.030). 

• Mf|KO<; SmoAoo: 0.167m (A/2 axa 900MHz) . 

• Tcovla pcxo.qu xcov oksAcov: 90°, 120° Kai 150°. 

• A7ioaxaar| psxa£,6 xcov gksAcov: 0.083m (A/4), 0.125m (3A/8) Kai 0.167m (A/2). 

Ano xa Siaypappaxa 7iapaxr|po6ps apxiKa oxi oao 7110 Kovxa sivai xa 8l7toAa xo- 

ao psyaAoxspo sivai xo sopo<; 67100 xo SWR xcov 300£2 sxsi x<*pr|As<; xipsg (Kaxco ano 
2), 2xppa 8.65. Etii7iAsov, yia aTioaxaari psyaA 6 xspr| a 7 io A/2 r\ aopjispicpopa xr|q av- 
xlaxaoriq siooSoo xr|q 8 idxa.qr|q xcov xpubv SuioAcov TiApaidCci aoxi) xoo cvoq. H 18ia 
aop7ispupopa 7iapaxr|pslxai Kai axpv 7ispl7ixcoari 7100 psxapaAAovxai 01 ycovlcq xcov xpubv 
SitioAcov. TsAoq, r| psxapoAi) axriv aKxlva xoo pr| As 7 ixoo SitioAoo CTnpcdqci xr| aoxvo- 
xpxa aovxoviapoo. Tia xr|v aKpipsia oxav aoqdvci r\ aKxlva xoxs psubvsxai r\ aoxvoxr|xa 
aovxoviapoo. 
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8.3 


Api9|ir|TiK& ouioxs^sopaxa. 


3 Non Thin V Dipoles 


[-•- 0.083m 0.125m 0.167m] 



£%f|pa 8.57 : IIpaypaxiKO pspoq xr|q avxioxaoriq siooSon xpiobv 8i7i6a.gov ouvapxr|oci xrjq 
oi)%voxr|xaq yia SiacpopcxiK'cq aTiooxaosiq pr.xa.q6 xouq. 


3 Non Thin V Dipoles 


[ -•- 0.083m 0.125m 0.167m ] 



X'/Jipu 8.58 : OavxaoxiKO pspoq xpq avxioxaoriq siooSon xpioiv 8 mo aid v oovapxf|osi xpq 
oi)%voxr|xaq yia SiacpopsxiKsq a7iooxaosiq psxa^6 xooq. 
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Araypappaxa 7ipoypdppaxo<; NTD. 


8.3 


3 Non Thin V Dipoles 


[ 90 ° 120 ° 150 ° ] 



SjpiO 01 8.59 : npaypaxiKO pspoq xr|q avxiaxaary; siaoSou xpubv 8 mo ago v ouvapxr|oa xr|q 
ax>%v6xr|xa<; yia SiacpopsxiKst; ycovisg psxa^d xcov gks^cov xoik;. 


3 Non Thin V Dipoles 


[ 90 ° 120 ° 150 ° ] 



X'/Jipa 8.60 : ©avxaaxiKO pcpoq xrjq avxiaxaor|q siooSoo xpiobv 8 mo ago v oi)V«pxr|oci xrpq 
ai)%v6xr|xaq yia Siacpopsxucsq yamsq pcxaqu xcov oksacov xouq. 
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8.3 


Api9|ir|TiK& ouioxs^sopaxa. 


3 Non Thin V Dipoles 


[ 0.006m 0.008m 0.010m ] 



£%f|pa 8.61 : IIpaypaxiKo pspoq xr|q avxioxaoriq siooSou xpicov SmoAxov ouvapxf|oci xriq 
ouxvoxrixaq yia SiacpopcxiK'cq aKxivsq auxeov. 


3 Non Thin V Dipoles 


[ 0.006m 0.008m 0.010m ] 



X'/Jipu 8.62 : OavxaaxiKO pspoq xrpq avxioxaoriq siooSon xpicov Smo/aov ouvapxf|osi xrjq 
oDyvoxrixaq yia Siacpopsxucsq aicxivsq auxeov. 
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Araypdppaxa 7ipoypdppaxog NTD. 


8.3 


3 Non Thin V Dipoles 


[ 0.083m 0.125m 0.167m ] 



£%f|pa 8.63 : Aoyog oxacnpcov Kupaxcov cog 7ipog 50Q %apai<:xr|piGxiKf| avxiaxaar| au- 
vapxf|GSi xpq oDyvoxrixaq yia Siacpopsxucsg a7ioaxdasig pcxagu xcov Suio- 

ACOV. 


3 Non Thin V Dipoles 


[ 0.083m 0.125m 0.167m ] 



FREQUENCY [MHz] 


£xnP a 8.64 : Aoyog axacnpcov Kopaxcov cog Tipog 75Q x a P aKXT IP lcmK1 1 avxiaxaari ao- 
vapxpasi xpg ai)%v6xr|xag yia SiacpopsxiKsg a7ioaxdasig psxa^d xcov Sitxo- 
acov. 
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8.3 


Api9|ir|TiK& owiOTS^sapaTa. 


20 


15 


5 io 


5 


0 

700 900 1100 1300 1500 

FREQUENCY [MHz] 

2%rnaa 8.65 : Aoyot; oxdoipcov icopdxcov co q jrpoq 300Q %apaKxr|piaxiKf| avxiaxaar) <xo- 
vapxf|osi xpq ooyvoxrixaq yia Siacpopsxiicsq a.Tiooxdociq pcxaqu xcov Sitxo- 
acov. 


3 Non Thin V Dipoles 


[ 0.083m 0.125m 0.167m ] 



a 

5 


V) 



FREQUENCY [MHz] 


Xyripa 8.66 : Aoyot; oxdoipcov Kupaxcov cog Jipoq 5011 yapa.KxripiaxiKfi avxioxaor| ou- 
vapxposi xr|q oi)%v6xr|xaq yia Siacpopsxucp ycovia pcxaqu xcov oksAxov xcov 
8i7t6?uov. 
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Araypappaxa 7ipoypappaxo<; NTD. 


8.3 


ae 

$ 

V) 


£%f|pa 8.67 


ae 

$ 

V) 


£xnP a 8.68 


3 Non Thin V Dipoles 

[ 90 120 150 ° ] 

20 | 1 1 1 1 1 


15 



| 

0 ll i I i I i I i 

700 900 1100 1300 1500 


FREQUENCY [MHz] 

: Aoyoq oxdmpcov Kopaxcov (oq 7ipoq 75 Q x a P aKXT lP laxlK1 l otvxlaxaari ou- 
vapxriasi xpq <xo%v6xr|xaq yia 8iacpopsxiicf| ycovia pcxaqo xcov oks^cov xcov 
8l7tO?UOV. 


3 Non Thin V Dipoles 


[ 90 120 ° 150 ° ] 



FREQUENCY [MHz] 


: Aoyoq oxdmpcov Kupaxcov (oq irpoq 300Q x a P aKXT lP laxlK1 l avxiaxaap ou- 
vapxpasi xpq oDyvoxpxaq yia 8iacpopsxucf| ycovia pcxaqi) xcov oksAxov xcov 
SuioAxov. 
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8.3 


ApiOprpiKa a7ioxs?csapaxa. 


a. 

% 

V) 


S^ppa 8.69 


ae 

$ 

V) 


2xn9 a 8.70 


3 Non Thin V Dipoles 


[ 0.006m 0.008m 0.010m ] 



FREQUENCY [MHz] 


: Aoyoq axaaipcov Kupaxcov (oq upoq 50Q x a P aKxr IP laxlK1 l ovxioxaor] ou- 
vapxf|GSi xpq ouxv6xr|xaq yia 8ia(popsxiKsq aicxivsq xcov pr| aejixcov Sitio- 
acov. 


3 Non Thin V Dipoles 


[ 0.006m 0.008m 0.010m ] 



FREQUENCY [MHz] 


: Aoyoq axaaipcov Kupaxcov (oq Jipoq 75Q x a P aKxr lP laxlK1 l otvxiaxaar| au- 
vapxpasi xpq ouyvoxpxaq yia Siacpopsxucsq aicxivsq xcov pp Xenrcbv Suio- 
taov. 
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Araypdppaxa 7ipoypdppaxo<; NTD. 


8.3 


3 Non Thin V Dipoles 


[ 0.006m 0.008m 0.010m ] 



FREQUENCY [MHz] 


SXHP 01 8.71 : Aoyoq oxdmptov Kopdxcov co q jrpoq 300Q x a P aKxr lP laxlK1 l avxioxaor] ou- 
vapxf|GSi xr|<; cn)%v6xr|xa<; yra diacpopsxiKsg aKxivsg xcov pr) Xsmcbv duio- 
Xcov. 
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8.4 


ApiBppxiKd aTioxs^sapaxa. 


8.4 : EDji7T£pdojiaTa. 

iK'OTroq tod psponq auAAoypq Kai STis^spyaaiaq xriq SiaxpifSpq f|xav p auyKsvxpcoap 
Kai aTio9f|Ksnap xcov SmAxopaxiKibv spyaaicbv Kai xcov psxaTixuxiaKiov 8iaxpi[kov Tion sk- 
Tiovp9pKav axo spyaaxppio Kai p Sppionpyia piaq On-line p^sKxpoviKpq [h[:SAio9pKpq. H 
auAAoyp Kai r| aTio9pKsnap syivs yia OAsq xiq SiTiAxopaxucsq spyaaisq Kai psxaTixnxiaKsq 
Siaxpiflsq a/J-d yia xr|v KaxaaKsnp xr|q [hflAioBpKpq STUASxBpKav oi tiio appavxucsq and 
anxsq (21 SuiAxopaxucsq Kai 2 psxaTixnxiaKsq Siaxpiflsq). IIpsTisi va appsico9si oxi apyiKa 
wippxs r| TipooTrciKp va anpTispdcpcp9si Kai kootoio pspoq and xo Anyiapuco 7ion avaTixh- 
%9r)K8 as Kouioisq spyaaisq xo 071010 opcoq xs^iKa 8sv syivs. Oaxoao xpnaipoTioipBpKE 
k&tioio pspoq xon ^oyiapiKon axo spsnvpxiKo pspoq xpq SiaxpiPpq. 

IicoTioq xon spsovpxiKon psponq xpq SiaxpiPpq pxav p avdTixucqp svoq povxsAou yia 
pp astixct. aviaoaKEAp 8 mo act. soBnypappa p ximou V Kai p Sppionpyla xcov avxiaxoixcov 
Tipoypappaxcov yia xpv 7tpoaopolcoap anxcbv. To Tipcoxo 7ion syivs pxav p STiaAp9soap 
xpq op96xpxaq xon povxsAoo paq anyKpivovxaq xa cmoxsAsapaxd paq ps avxiaxoiya xpq 
PiP?aoypacpiaq Ka9coq Kai ps Tipoaopoicoasiq and aXka Tipoypappaxa. And xiq anyKpiasiq 
^ornov ps xa Siaypappaxa xon King, [41], xon Kraus, [33] Kai xon Pereira, [42] Ka9coq Kai 
and xa Tipoypappaxa MMANA, [43] Kai Richwire, xo povxsAo xon pp astixou Sitioaod 
7ion ava.Tixnqaps cpalvsxai apKsxa aqumiaxo. Tia xo Richwire pd/uaxa p any k a tap slvai 
psxpi Kai xo xsxapxo SekoSiko \|/pcpio. 

And xp anyKpiap xcov aTioxsAsapdxeov paq ps xa Siaypappaxa xcov appsicoascov Kai 
psxa xp psAsxp xpq sTiiSpaapq Siacpopcov napapsxpcov xcov pp astixcov Sitioacov, TipoKh- 
7ixonv xa s^pq anpTispaapaxa: 

• Tia a.Kxivsq 7ion TiApaia.qouv xo Kpixppio ASTixoxpxaq xa Siaypappaxa paq xslvonv 
va xanxiaxonv ps anxa xcov appsicoascov. 

• Tia a.Kxivsq a%sxiKa psya.Asq Tiapaxpponps oxi xa Smoka anvxoviqonv as piKpoxspp 
an%voxpxa, Tipaypa Tion pxav avapsvopsvo. 

• H aupTtspicpopa xcov Siaypappaxcov psxaPa?Asxai a^sSov avs7iala9pxa, oxav o 
api9poq xcov Astixcov TtspicpspsiaKcbv auppaxcov £,STtspdasi xo 19. 

• Ka.Bcoq p xipp xpq a.Kxiva.q psya/xovsi 7iapaxppsixai psxaxoTtiap xcov xotiikcov ps- 
yiaxcov Kai SAayiaxcov xpq apoiflalaq avxiaxaapq Tipoq pucpoxspsq xipsq xpq Kavo- 
viKOTtoippsvpq psxa.qn xcov Sitioacov o.Ttoaxaapq. 

EKxoq and xa TiapaTiavco syivs pia STiEKxaap yia xpv 7ipoaopolcoap aviaoaKSAcov 
Sitioacov xotiou V axov ycopo. 'Exai 8ppionpyp9pKs xo Ka.xa.AApAo Tipoypappa 7ion paq 
STtixpsTtsi xov aysSiaapo xsxoicov Sitioacov ps OTioisaSpTioxs ycovisq, ppKp okeacov Kai 
yia onoisaSpitoxs 9sasiq axov x®po, apKsi va xppohvxai oi yscopsxpiKol Tispiopiapol 
Tion scoops 9sasi. 

Ano xp psAsxp xcov Siaypappaxcov xpq avxiaxaapq siaoSon Kai xon Aoyou axaaipcov 
Knpaxcov yia xa Sittoacz V TipoKnTixonv xa sqpq: 
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Xop7ispaopaxa. 


8.4 


• H psxaPo^p axr|v ycovia S 7 ir|psd^si xo sopo<; ^cbvrig. Tia xpv aKpipsia oxav psya- 
?uovsi r| ycovia ao^avsxai xo stipog ^covrig yia xo 071010 xo SWR xcov 300Q Ttscpxsi 
Kaxco ajio 2 , S^ppa 8 . 47 . Qaxoao, p KsvxpiKp oo%v 6 xpxa xoo sopoog Ttapapsvsi 
oxa 0 spp Kai xo SWR cxa 300f2 oxp oo%v 6 xpxa aoxp sivai xo xapp?c 6 xspo. 

• H psxa.poAp axriv aKxiva xoo pr| astcxoo Sitioaod STippsduu xr| oo%v6xpxa oov- 
xoviopod. r la xr)v aKpipsia oxav ao^avsi p aKxiva xoxs psuovsxai p oo%v6xpxa 
aovxoviopoo. 

lav psAAovxiKp spyaaia xo povxsAO xoo pr| asttxoo Sitioaod 7100 %ppaipo7ioipaaps 
0a pjiopooas va S7tSKxa0si Kai va xppcipo7ioip0si Y ia xr l v Jtpoaopoicoap O7ioiao8p7toxs 
Kspaiag r| 07101 a 8sv sivai pASKxpiK'd AETixp. Kaxi 7100 STxiorjc; 0a pxav 710 A .0 yppoipo va 
yivsi sivai oxr|v p as kx p 0 pay vp x 1 Kp avd/atop va Apcp0oov D7i6\|/p Kai xa kdkaikci psopaxa 
xa OTioia pssoov 7iavco axa 8i7io^a. Tia va yivsi aoxo 0a 7ips7tsi va ava0scopp0si p 
SiaSiKaaia povxs?co7ioipGp<; oopcpcova ps xp ps0o8o xcov po7icov cbcxs va 7ispdaxpPavsi 
Kai aoxa xa psopaxa. 
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